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On a biennial basis since 1986, the National Science 
Foundation has collected data on issues related to Science and 
Engineering (S&E) research facilities at U.S. colleges and 
universities. This report presents the major findings from the 1996 
survey and compares them with those from earlier efforts. A brief 
description of the study methods precedes a discussion of several 
issues that focus on the S&E research facilities in 
research-per forming colleges including: (1) the amount of space 
available for S&E research in U.S. colleges and ins t i tut i ons ; (2) the 

adequacy of this space and its condition; (3) the construction of S&E 
research space as well as the repair and renovation of existing 
space; (4) the source of funding for repairs and construction; and 
(5) the research facility needs of colleges and universities. 

Profiles of historically black colleges and universities and a select 
group of institutions that focus on undergraduate education follow 
the summary. The last section of the report examines issues that 
relate to animal research facilities. Appendices contain technical 
notes, a list of sampled institutions, the survey questionnaire, 
references, validation of estimates of deferred project costs, and 
detailed statistical tables. (Author/PVD) 
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o In 1996, science and engineering (S&E) research accounted for 136 million net 
assignable square feet (NASF) in the nation's 565 research-performing colleges and 
universities. The top 100 universities in research and development (R&D) 
expenditures accounted for 72 percent of all S&E research space in 1996, and 80 
percent of all R&D dollars in 1994, the most recent year for which data were available. 

o S&E research space increased since 1988 at an annual average rate of about 2.4 

percent, from 112 million NASF to 136 million NASF in 1996. Other National Science 
Foundation (NSF) surveys show that academic R&D spending grew in constant 1995 
dollars at an average annual rate of approximately 4 percent from 1988 to 1994, the 
most recent year for which data are available. 

o At least half of research performing institutions reported inadequate amounts of 
research space in the biological sciences outside of medical schools, the physical 
sciences, engineering, the agricultural sciences, and the medical sciences, both within 
and outside medical schools. 

❖ In 1996, 18 percent of the S&E research space at research-performing institutions was 
rated as needing major renovation or replacement. Altogether, 24.5 million NASF of 
S&E research space required major renovation or replacement. 

o In fiscal years 1994-1995, research-performing colleges and universities began S&E 
research construction projects costing $2.8 billion, representing a continued decline in 
the construction of S&E research space. Institutions began construction projects 
valued at $3.0 billion (in constant 1995 dollars) in 1992-1993, and $3.4 billion in 1990- 
1991. 

o Expenditures for repair/renovation projects increased from $905 million in fiscal years 
1992-1993 to $1.1 billion in 1994-1995, an increase of 17 percent in constant 1995 
dollars. 

o The main source of construction funding was state and local governments ($1.2 
billion, or 43 percent of all construction funding). Direct Federal funding for 
construction declined in constant 1995 dollars from $537 million in 1990-1991 to $207 
million in 1994-1995. Funds from the Federal government used to defray the in dir ect 
costs of conducting Federally-funded research are counted as institutional funds. 

o Repair/ renovation projects were most likely to be funded through institutional funds 
($433 million, or 41 percent of all repair/ renovation). Federal funding of 
repair/ renovation increased in constant 1995 dollars from $55 million in 1990-1991 to 
$111 million in 1994-1995. 

0 The total estimated cost for deferred S&E research construction and repair / renovation 
projects in 1996 was $9.3 billion, including both projects that were identified in 
approved institutional plans and those that were not. Over three-quarters of all 
deferred capital project expenditures ($7.4 billion) were included in institutional 
plans. 

o In addition, colleges and universities estimated a total of $2.5 billion in deferred repair 
and renovation costs for projects affecting central campus infrastructure. It is 
estimated, conservatively, that $.7 billion of this amount might be attributed to S&E 
research needs. Combining this $.7 billion with the $9.3 billion in deferred 
construction and repair/ renovation projects yields a total of $10 billion in deferred 
research facilities and infrastructure needs. 



0 

ERIC 



3 



Engineering 
Research Faciit 
at Colleges and 
Universities 

1996 



Project Director: AMD T. Lamer 




National Science iFonndlation 




u 




Information about 
This Publication 



Suggested Citation 



National Science Foundation, Scientific and Engineering Research Facilities at 
Colleges and Universities: 1996, NSF 96-326 (Arlington, Virginia, 1996). 



Availability of Publications 

Single copies are available at no cost from the Division of Science Resources Studies, 
National Science Foundation, Arlington, Virginia 22230. If you are a user of 
electronic mail and have access to either BITNET or Internet, you may order 
publications electronically. BITNET users should address requests to pubs@nsf. 
Internet users should send requests to pubs@nsf.gov. In your request, include the 
NSF publication number and title, number of copies, your name, and a complete 
mailing address. Printed publications also may be ordered by FAX [(703)644-4278] . 
You should receive publications three weeks after your request is processed. See 
the back of this publication for the availability of S&T data on the Science and 
Technology Information System (STIS). 



Telephone Device for the Deaf 

The National Science Foundation has Telephone Device for the Deaf (TDD) 
capability, which enables individuals with hearing impairments to communicate 
with the Division of Personnel Management about NSF programs, employment, or 
general information. The phone number is (703)306-0090. 



O 

ERIC 



5 



In the last 50 years, America has relied increasingly on the scientific and 
technological knowledge generated at its colleges and universities. We have come 
to expect that the highly trained scientists and engineers in academia would 
generate new knowledge and make possible innovations and new developments for 
our national security and our general prosperity. We have been confident that a 
strong national investment in our academic research and education enterprise 
would reward us multifold. That confidence has been justified by unforeseen 
benefits and a continuous stream of new knowledge and research. 

A critical ingredient in these research achievements has been state-of-the-art 
facilities and infrastructure. From 1960 to the early 1980s, we as a nation paid 
careful attention to updating and expanding this backbone of the research 
enterprise. By the mid 1980s, however, concern spread about the rising neglect and 
obsolescence of our once highly acclaimed science and engineering infrastructure. 
Many speculated that this deterioration would limit the quality and quantity of our 
research in the future. 

At this juncture, the Congress in Section 108 of the National Science Foundation 
Authorization Act for Fiscal Year 1986 (42 U.S.C. 1886) directed the National Science 
Foundation to collect data that would provide an accurate and comprehensive 
picture of research facility conditions and needs at our colleges and universities. A 
pilot study published in 1986 provided the initial background for a more 
comprehensive report. 

In accord with the Congressional mandate, we have conducted biennial surveys of 
our research facilities. This report presents the findings of the sixth biennial survey. 
It includes a broad quantitative depiction of existing research facilities, current 
construction and renovation initiatives, funding sources, plans for future projects, 
and identification of deferred projects. 

The information contained in this survey was not intended to answer the policy 
questions related to the nation's research infrastructure problems. Despite that, it 
can provide accurate and useful information for such a policy dialogue among all 
the proponents of a healthy and productive science and engineering research 
enterprise for the nation. 




Neal Lane 
Director 

National Science Foundation 
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Overview 



On a biennial basis since 1986, the National Science Foundation (NSF) has collected 
data on issues related to science and engineering (S&E) research facilities in our 
nation's colleges and universities. This effort stems from hearings held in the mid- 
1980s in both the U.S. House of Representatives and the Senate. Recognizing that 
the condition of S&E research facilities in higher education institutions posed a 
"serious and ongoing problem," Congress mandated that NSF gather data and 
report results to Congress: 

The National Science Foundation is authorized to design, establish, and maintain a 
data collection and analysis capability in the Foundation for the purpose of identifying 
and assessing the research facilities needs of universities and colleges. The needs of 
universities by major field of science and engineering, for construction and 
modernization of research laboratories, including fixed equipment and major research 
equipment, shall be documented. University expenditures for the construction and 
modernization of research facilities, the sources of funds, and other appropriate data 
shall be collected and analyzed. The Foundation, in conjunction with other appropriate 
Federal agencies, shall report the results to Congress. The first report shall be 
submitted to Congress by September 1, 1986 (42 U.S.C. 1886). 

This executive summary presents the major findings from the 1996 survey and 
compares them with those from earlier efforts. A brief description of the study 
methods precedes a discussion of several issues that focus on the S&E research 
facilities in research-performing colleges and universities, including: 

$ The amount of space available for S&E research in our nation's colleges and 
universities; 

0 The adequacy of this space and its condition; 

0 The construction of S&E research space as well as the repair/ renovation of 
existing space; 

0 The source of funding for repairs and construction; and 
0 The research facility needs of colleges and universities. 

Profiles of Historically Black Colleges and Universities (HBCUs) and a select group 
of institutions that focus on undergraduate education follow the summary of the 
above issues. The last section of the report examines issues that relate to animal 
research facilities. 
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Survey Methods 



The 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities was mailed to a sample of 314 institutions in the fall of 1995. That 
sample represented 560 colleges and universities with either research and 
development (R&D) expenditures of $50,000 or more in 1991, or HBCUs with any 
R&D expenditures in that year. 1 Of those 560 research-performing institutions, 242 
(43 percent) were nondoctorate-granting, 100 (18 percent) were the institutions with 
the largest R&D expenditures (referred to throughout the report as the "top 100") 
and 218 (39 percent) were other doctorate-granting (Figure 1). 



Figure 1 . Number of Research-Performing Institutions 
by Institution Type 



Top 100 
(n = 100) 
18 % 



(Total N = 560) 



Nondoctorate- 
granting (n = 242) 
43% 




Other doctorate- 
granting (n = 218) 
39% 



SOURCE: National Science Foundation/SRS, 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



The institutions sampled in 1996 were the same as those sampled in 1994, and those 
institutions that responded in 1994 were sent a computer-generated facsimile of 
their previous responses. All institutions were given the option to respond to the 
survey via computer disk, and 30 percent used this option. Extensive telephone 
follow-up resulted in a 97 percent response rate overall, with 100% participation 
from the top 100 and from Historically Black Colleges and Universities (HBCUs). 
Telephone contacts were also used to resolve incomplete and inconsistent 
responses. (See Appendix A, "Technical Notes," for a detailed description of the 
sampling procedures and data-collection methods.) 



1 Throughout this report, these 560 colleges and universities are referred to as "research-performing" 
institutions. 
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Executive Summary 



The Amount of S&E Research 
Space in Colleges and Universities 

In 1996, S&E fields occupied about 285 million net assignable square feet (NASF) of 
space in research-performing colleges and universities, with 136 million NASF 
devoted to research. 2 The top 100 institutions occupied 72 percent of this S&E 
research space (about 98 million NASF). In 1994 (the most current year for which 
data were available), the top 100 universities accounted for 80 percent of all R&D 
expenditures. 

The amount of S&E research space has increased steadily since 1988, from 112 
million NASF in that year to 136 million NASF in 1996. Most growth occurred at 
the top 100 universities, where S&E research space grew 21 percent (from 81 million 
NASF in 1988 to 98 million NASF in 1996) (Figure 2). 



Figure 2. Total Net Assignable Square Feet of S&E Research Space 
by Institution Type 




o Top 100 — * Other Doctorate-granting - • - Nondoctorate-granting 
SOURCE: National Science Foundation/SRS, 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 



2 In this report, research is defined as "...all research and development activities of an institution that 
are budgeted and accounted for." Research can be funded by the Federal government, state 
governments, foundations, corporations, and other sources. Research space refers to the net 
assignable square footage of space within research facilities (buildings) in which research activities 
take place. Multipurpose space, such as an office, is prorated to reflect the proportion of use devoted 
to research activity. 
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Ninety percent of all institutions had S&E research space in the biological sciences 
outside of medical schools and 88 percent had S&E research space in the physical 
sciences. Those fields occupied 19 million NASF of S&E research space and 18 
million NASF, respectively. In 1996, engineering and agricultural sciences 
contained the most S&E research space; and each of those fields occupied 22 million 
NASF of space. However, only 51 percent of all research-performing institutions 
reported S&E research space in engineering, and only 20 percent reported space in 
the agricultural sciences. 



The Adequacy of S&E Research 
Space 



Institutions assessed the adequacy of S&E research space for each field, and at least 
half reported inadequate amounts in the biological sciences outside of medical 
schools, the physical sciences, engineering, the agricultural sciences, and the 
medical sciences, both within and outside medical schools. 3 



The Condition of S&E Research 
Space 



In 1996, 37 percent of the S&E research space at research-performing institutions 
was rated as suitable for use in the most scientifically sophisticated research, 44 
percent was considered effective for most levels of research, and the remaining 18 
percent was thought to need major renovation or replacement. Altogether, 24.5 
million NASF of S&E research space required major renovation or replacement. 

Since 1988, the amount of research space requiring repair/ renovation or 
replacement in many of the S&E fields has increased. In the agricultural sciences, 
the amount increased from 3.6 million NASF in 1988, to 5.3 million in 1996. The 
amount of S&E research space in the biological sciences outside of medical schools 
requiring repair/ renovation or replacement increased from 2.4 million NASF in 
1988, to 3.4 million in 1966. Engineering space in this condition grew from 2.2 
million NASF to 4.0 million NASF. 



3 Only those institutions that had existing S&E research space in a field reported whether or not the 
amount was adequate. 
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The Construction of S&E 
Research Space 



In fiscal years 1994-1995, research-performing colleges and universities began S&E 
research construction projects costing $2.8 billion, representing a continued decline 
in the construction of S&E research space. In the 1992-1993 fiscal years, institutions 
began construction projects valued at $3.0 billion (in constant 1995 dollars) 4 , and in 
the previous two fiscal years, S&E research construction projects cost $3.4 billion. 
This decline since the 1990-1991 fiscal years occurred in both the top 100 research 
performers and other doctorate-granting institutions. For nondoctorate-granting 
institutions, S&E research construction projects begun in the 1994-1995 fiscal years 
increased over the previous two fiscal years (Figure 3). 
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SOURCE: National Science Foundation/SRS, 1 996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 



More than one-half of the $2.8 billion in construction spending was accounted for by 
engineering ($575 million), the medical sciences in medical schools ($525 million), 
and the physical sciences ($426 million). Institutions spent the next largest amounts 
of money to construct research space in the biological sciences outside of medical 
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4 All dollars reported have been adjusted to 1995 constant dollars, using the Bureau of the Census’s 
Fixed-Weighted Price Index for Construction. See Table A-5 in Appendix A. 
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schools ($388 million), the biological sciences in medical schools ($226 million), and 
the agricultural sciences ($150 million). The largest increase in spending for the 
construction of S&E research space between fiscal years 1992-1993 and 1994-1995 
occurred in engineering (from $309 million to $575 million). 



The Repair/Renovation of Existing 
S&E Research Space 

Expenditures for repair/renovation projects costing over $100,000 increased 
between fiscal years 1992-1993 and 1994-1995. In fiscal years 1992-1993, all research- 
performing institutions spent a total of $905 million. In fiscal years 1994-1995, the 
same institutions spent $1.1 billion, an increase of 17 percent in constant dollars 
(Figure 4). Spending at doctorate-granting institutions increased from $868 million 
to $981 million. At nondoctorate-granting institutions, spending more than 
doubled, from $37 million to $77 million. 



Figure 4. Trends in S&E Repair/Renovation Expenditures, by Institution Type: 1986-1995 
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SOURCE: National Science Found ation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Co//eges and Universities. 



Institutions spent more to repair/ renovate S&E research space in the medical 
sciences in medical schools ($226 million) than in any other field during fiscal years 
1994-1995. Rep air/ renovation expenditures for biology and the medical sciences in 
medical schools represented approximately 31 percent of all repair/ renovation 
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expenditures in fiscal years 1994-1995. Repair/ renovation expenditures for those 
fields, however, were lower in both constant dollar terms and as a proportion of 
total repair/ renovation spending in fiscal years 1994-1995 than in fiscal years 1992- 



1993. 



The Funding of Research Facilities 
Projects 



Public and private research-performing institutions fund the construction of S&E 
research facilities differently. For all three types of public institutions—the top 100, 
other doctorate-granting, and nondoctorate-granting— state and local governments 
provided the major funding for constructing research facilities in fiscal years 1994- 
1995 (Figure 5). 



Figure 5. Trends in the Sources of Funding for S&E Research Construction Projects 
at Public Institutions: 1990-1995 
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Public universities in the top 100 received half of their construction funding from 
state and local governments; public, other doctorate-granting institutions received 
75 percent from this source; and the public, nondoctorate-granting institutions 
received virtually all (99 percent) of their construction funds from state and local 
governments. 
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Private colleges and universities received very little funding from state and local 
governments to construct S&E research facilities (Figure 6). For the 1994-1995 fiscal 
years, the single largest source of funding for the construction of S&E facilities at 
private universities in the top 100 was institutional funds, which provided 37 
percent of all S&E construction funding. For private, other doctorate-granting 
institutions, 79 percent of all S&E construction funding came from private 
donations. Private sources also provided the largest share of funding to private, 
nondoctorate-granting institutions (44 percent). 
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Figure 6. Trends in the Sources of Funding for S&E Research Construction Projects 
at Private Institutions: 1990-1995 
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With the exception of the private universities in the top 100, direct Federal funding 
to construct S&E research facilities was lower at all types of institutions, in both 
constant dollar terms and in relative terms, in fiscal years 1994-1995 than in 1992- 
1993. Funds from the Federal government used to defray the indirect costs of 
conducting Federally funded research are counted as institutional funding. 

State and local governments also were the single largest source of funding for the 
repair/ renovation of S&E research space in all three types of public institutions. The 
private, doctorate-granting institutions, both in the top 100 and others relied 
primarily on institutional funds, while the nondoctorate-granting institutions relied 
most heavily on private donations. 
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Deferred Construction and 
Repair/Renovation 

The 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities expanded a question asked for the first time in 1994, in order to 
determine construction and repair/ renovation costs that institutions had deferred. 
The earlier effort requested information only about deferred capital projects that 
were included in approved institutional plans. In 1996, institutions reported 
separately the construction and repair/ renovation costs for projects included in 
such plans, as well as for projects not included. Thus, while response was limited in 
1994 to colleges and universities with institutional plans identifying deferred 
projects, all institutions were allowed to respond in 1996. 

The total estimated cost for deferred S&E research construction and repair/ 
renovation projects in 1996 was $9.3 billion, including both projects that were in 
institutional plans and those that were not. Sixty-one percent of the deferred total 
($5.7 billion) was intended for the construction of S&E research space. The top 100 
universities accounted for 71 percent of the total deferred construction and 
repair/ renovation costs. 

In addition, colleges and universities estimated a total of $2.4 billion in deferred 
repair/ renovation costs for projects affecting central campus infrastructure. Central 
campus infrastructure includes walkways and roads, wiring for telecommunications 
and electricity, sewers and drains, air handling, waste storage and disposal and the 
like. It is difficult to establish how much of this central campus infrastructure 
supports the work of S&E research compared with other academic or residential 
needs. Since 56 percent of all academic space is devoted to S&E, and 48 percent of 
that space is research space, a conservative estimate of S&E research needs for 
central campus infrastructure might be calculated as $.7 billion. It should be 
recognized that (1) S&E research is probably more demanding of central campus 
infrastructure than other space, and (2) it is more difficult to prorate infrastructure 
costs than research facilities costs. Thus, $.7 billion is a very conservative estimate 
of the S&E research infrastructure deferred project costs. 

The 1994 report identified only projects which had been included in institutional 
plans, while the current report separately analyzes projects included and not 
included in institutional plans. Over three-quarters of all deferred capital project 
expenditures reported by institutions in the current survey (79 percent or $7.4 
billion) were included in institutional plans. Figure 7 shows that of the $7.4 billion 
in deferred capital project expenditures in 1996, $4.6 billion were in construction 
costs, and $2.8 billion were in repair/ renovation costs. Between fiscal years 1994 
and 1996, deferred capital project costs included in institutional plans increased $1.2 
billion, from $6.2 billion to $7.4 billion in constant dollars. The majority of this 
increase was in deferred repair/ renovation costs (an increase of $970 million. 
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compared with an increase of $259 million in deferred construction costs). The 
balance of the difference between the $7.4 billion included in institutional plans and 
the reported facilities needs of $9.3 billion is due to the inclusion of $1.9 billion in 
deferred projects not included in institutional plans. If combined with the 
conservative estimate of $.7 billion in deferred infrastructure costs that can be 
attributed to S&E research, the total deferred facilities and infrastructure needs of 
colleges total $10.0 billion. 

Figure 7. Unfunded Science and Engineering (S&E) Research Facilities Needs 



Included in Institutional Plans: 1996 
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SOURCE: National Science Found ation/SRS, 1996 Survey of Scientific and Engineering Research Faciiities at Colleges and Universities. 



Historically Black Colleges and 
Universities 

For over a century. Historically Black Colleges and Universities (HBCUs) have 
played an important role in the education of black students in the United States. 
Over 282,000 students attended the 107 colleges and universities considered to be 
HBCUs in the fall of 1993. Although many of the HBCUs are relatively small and 
have considerably less S&E research space than other research-performing 
institutions, they award a disproportionate number of bachelor's degrees in the 
sciences. In 1990, for example, HBCUs enrolled only 17 percent of all black college 
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students, but they awarded 44 percent of all bachelor's degrees in the sciences that 
went to black students ( Academe , January/February 1995). 

In 1996, the 68 research-performing HBCUs contained 9 million NASF of S&E space, 
with 26 percent of that space used for research. This space was most likely to be 
found in the biological sciences outside of medical schools (97 percent of the HBCUs 
reported space in this field) and in the physical sciences (79 percent). 

HBCUs were most likely to indicate that they needed additional S&E research space 
in the computer sciences (57 percent reported this to be the case). In 1996, at least 
half of the HBCUs reported an inadequate amount of S&E research space in 
engineering (56 percent) and in the biological sciences outside of medical schools (50 
percent). 

Fourteen percent of the S&E research space in HBCUs (336,000 NASF) was 
evaluated as requiring major renovation or replacement. 

The amount spent to construct S&E research space at the research-performing 
HBCUs declined dramatically, from $30.2 million (in 1995 constant dollars) in 1992- 
1993, to $21.3 million in 1994-1995. Repair/ renovation expenditures increased from 
$9.6 million in 1992-1993 to $22.0 million in 1994-1995. 

HBCUs reported a total of $302 million in S&E capital projects that were needed but 
had to be deferred because there was not sufficient funding available. These 
included $196 million in projects to construct S&E research space and $106 million to 
repair/ renovate existing S&E research space. 



Nondoctorate-Granting Institutions 



Many scientists and engineers receive training at research-performing institutions 
that do not award doctoral degrees. The visibility of these institutions has increased 
in recent years as policy makers recognize the contributions of these institutions to 
the production not only of practicing scientists and engineers, but of science and 
mathematics teachers for our nation's elementary and secondary schools. 

In 1996, the nondoctorate-granting institutions contained 29 million NASF of S&E 
space. The comprehensive universities (those that offer a liberal arts program along 
with other programs such as engineering and business) accounted for 83 percent of 
the total S&E space among the nondoctorate-granting institutions. 

In 1996, the biological sciences outside of medical schools and the physical sciences 
accounted for half of the S&E research space in the nondoctorate-granting 
institutions. In the liberal arts colleges, each of these fields occupied .5 million 
NASF. Together, the two fields accounted for 71 percent of the total 1.4 million 
NASF of S&E research space at those colleges. 
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Comprehensive universities evaluated 19 percent of their S&E research space 
(836,000 NASF) as needing major renovation or replacement. Liberal arts colleges 
reported 17 percent of their S&E research space (238,000 NASF) to be in the same 
condition. 

To construct S&E research space, the nondoctorate-granting institutions spent 
$330.6 million in fiscal years 1994-1995. Comprehensive universities accounted for 
89 percent ($294.5 million) of the S&E construction dollars among the nondoctorate- 
granting institutions. Another $76.8 million was spent to repair/ renovate existing 
S&E research space, with comprehensive universities accounting for $51.1 million 
(66 percent) of total repair/ renovation dollars. 

Nondoctorate-granting institutions reported $772 million in capital projects that 
were needed but had to be deferred because sufficient funding was not available. 
Forty-seven percent of these costs were for construction projects, while the balance 
(53 percent) was for repair/ renovation projects. 



Animal Care Facilities 

To ensure the safekeeping and proper use of animals in research. Congress has 
provided guidelines for their humane care. The 1996 facilities survey gathered 
information on the amount of animal research space, the extent to which it meets 
government regulations, and the amount of construction and repair/renovation 
activity undertaken. 

In 1996, 88 percent of the research-performing institutions had laboratory animal 
facilities. Most of the 12.2 million NASF of animal research space (93 percent) was 
contained in the doctorate-granting universities. Two-thirds of the animal research 
space was used to house animals and one third was considered animal laboratory 
space. 

Institutions with animal research space reported that about 10 million NASF of that 
space (82 percent) met government regulations in 1996. Another 1.2 million NASF 
(10 percent) needed limited repair/ renovation to meet those regulations; and 1.1 
million NASF (9 percent) needed major repair/ renovation to meet regulation 
requirements. 

Only 6 percent of the research-performing institutions with animal research facilities 
were scheduled to construct animal facilities in fiscal years 1996-1997. Thirteen 
percent were scheduled to repair/ renovate such facilities. However, the 
construction costs were almost double the repair/ renovation costs: $164.1 million to 
construct animal research space and $83.3 million to repair/ renovate existing space. 
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Background 

Since 1986, the National Science Foundation (NSF) has collected data on issues 
related to science and engineering (S&E) research facilities in U.S. colleges and 
universities. Conducted biennially, the Survey of Scientific and Engineering Research 
Facilities at Colleges and Universities has provided information on the availability and 
condition of S&E research space, the extent to which colleges and universities 
construct facilities and repair existing space, the funding of this activity, and the 
need for additional S&E research space. 

The impetus for this effort stems from hearings held in both the U.S. House of 
Representatives and the Senate in the mid-1980s. These hearings concluded that the 
condition of S&E research facilities in our nation's higher education institutions 
posed a "serious and ongoing problem." Very little data were available, however, 
to evaluate either the extent of the problem or the likelihood of the problem 
continuing. 

Recognizing the need for information on the amount and quality of S&E research 
space. Congress mandated that NSF gather this information and report it to 
Congress: 

The National Science Foundation is authorized to design , establish , and maintain a 
data collection and analysis capability in the Foundation for the purpose of identifying 
and assessing the research facilities needs of universities and colleges. The needs of 
universities by major field of science and engineering, for construction and 
modernization of research laboratories , including fixed equipment and major research 
equipment , shall be documented. University expenditures for the construction and 
modernization of research facilities, the sources of funds, and other appropriate data 
shall be collected and analyzed. The Foundation, in conjunction with other appropriate 
Federal agencies, shall report the results to the Congress. The first report shall be 
submitted to the Congress by September 1, 1986 (42 U.S.C. 1886). 

NSF submitted a report to Congress in 1986, and additional reports were submitted 
in 1988, 1990, 1992, and 1994. In each of those years, surveys were conducted to 
provide NSF with the information Congress requested. This 1996 report 
summarizes the findings of the 1996 survey, and it compares results with previous 
years. 
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The Survey and Its Design 

The 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities collected data to address a number of questions regarding S&E research 
space, including the following: 

0 How much S&E research space is available in our nation's colleges and 
universities? 

0 Is the current amount of S&E research space sufficient? 

0 What is the condition of existing S&E research space? 

0 To what extent are colleges and universities constructing S&E research space? 

0 To what extent are colleges and universities repairing and renovating their 

current S&E research space? 

0 Who is funding the construction and repair of S&E research space? 

0 What is the need for additional S&E research space as well as the need to repair 
or renovate current space? 

Since the survey was initiated in 1986, attention has focused on providing Congress 
with trends on S&E research facilities issues. Slight changes have been made to the 
survey, however, in each of the data collection cycles. In 1996, the survey added 
questions to determine the extent to which colleges and universities needed more 
S&E research space and were renovating or replacing existing space. Questions also 
were added to determine the central campus infrastructure needs of colleges and 
universities. 

In addition, the 1996 survey modified both the wording of some questions and the 
possible responses. Changes made were in response to new concerns of NSF and 
Congress, as well as concerns of institutional respondents and advisory panel 
members representing the higher education community. (Specific changes are 
noted at the beginning of each chapter in the section, "Data Considerations.") 

The sample for the 1996 survey was designed to provide efficient and unbiased 
estimates of the amount of S&E research space in colleges and universities and to 
retain comparability with the 1992 and 1994 sampling procedures. The 1996 sample, 
like the 1994 sample, represented all institutions with more than $50,000 in research 
and development (R&D) expenditures as well as Historically Black Colleges and 
Universities (HBCUs) with any R&D expenditures. The 1996 sample represented 
560 such institutions, referred to as research-performing institutions throughout this 
report. 
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Most sampled institutions were selected with a probability proportional to the 
square root of their R&D expenditures in thousands. (See Appendix A, "Technical 
Notes," for a more complete discussion of sampling procedures.) The final sample 
of 314 colleges and universities, which represented the universe of 560 research- 
performing institutions, included the following: 

0 All of the top 100 colleges and universities in terms of R&D expenditures 



Other private, doctorate-granting universities (n=35); 

0 Public, nondoctorate-granting institutions (n=69); and 
0 Private, nondoctorate-granting institutions (n=50). 

The HBCUs were included in the above categories. 

The 1996 survey was mailed to all sampled institutions in the fall of 1995. For the 
first time, both a paper copy and a Windows-based disk version of the survey were 
included in the mailing. Respondents could thus record answers in either format. 

Institutions that participated in the 1994 survey also were sent a computer- 
generated "facsimile" of their previous responses. Extensive telephone follow-up 
elicited a high response rate and reduced the number of items that respondents had 
initially omitted or responded to inconsistently. In all, 97 percent of all sampled 
institutions completed the survey. Of those, 27 percent chose to use the diskette 
and 73 percent filled out the paper version of the survey. 



The 1996 report follows the basic format of the 1994 report, and each chapter 
contains the following sections: 

0 Highlights — a summary of key findings; 

0 Background— the rationale and context for the findings presented in the 



0 The Survey Question(s)—a description of the question or questions that the 
chapter focuses on; 

0 Data Considerations— a presentation of data limitations or interpretations; and 



(n=100); 

^ Other public, doctorate-granting universities (n=53); 
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chapter; 
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0 Findings—tables, graphs, and texts that address questions frequently posed 
about S&E research facilities. 

Most chapters present differences by type of institution and S&E field. The 
categories used to define type of institution are: 

0 Doctorate-granting, which includes 

=> The top 100 institutions in R&D expenditures 

=> The other doctorate-granting institutions not in the top 100 

0 Nondoctorate-granting 

For this survey and report, the following S&E fields are included: 

0 Biological sciences outside of medical schools 
0 Physical sciences 
0 Psychology 
0 Social sciences 
0 Mathematics 
0 Computer science 

0 Earth, atmospheric, and ocean sciences (formerly environmental sciences) 

0 Engineering 
0 Agricultural sciences 

0 Medical sciences, outside of medical schools 
0 Biological sciences, in medical schools 
0 Medical sciences, in medical schools 

In addition, a chapter on HBCUs and a chapter on nondoctorate-granting colleges 
and universities profile S&E research facilities issues in these institutions. 
Expanding an effort made for the first time in 1994, the 1996 report also includes an 
expanded chapter on research facilities needs of colleges and universities. Finally, a 
chapter on animal care facilities is presented. 
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Chapter 1 presents findings on the amount of research space in S&E fields at 
research-performing institutions. Chapter 2 examines assessments of the adequacy 
of the amount of S&E research space, as well as its condition. Chapter 3 provides 
costs in constant dollars on the construction of S&E research facilities. Similarly, 
Chapter 4 provides costs in constant dollars for the repair/ renovation of S&E 
research space. Chapter 5 examines, the sources of funds for the capital projects 
described in Chapters 3 and 4. 

Chapter 6 examines the needs of institutions for additional S&E research space, as 
well as the need for repair/ renovation of existing space. Chapter 7 profiles S&E 
research space at HBCUs, and Chapter 8 profiles nondoctorate-granting institutions. 
The final chapter, Chapter 9, presents data on animal care facilities. 

The 1996 report also contains five appendices: 

0 Appendix A, "Technical Notes," presents additional details about the study 
design and methodology; 

0 Appendix B, "List of Sampled Institutions," provides the names of all colleges 
and universities in the sample; 

0 Appendix C, "Questionnaire," provides the paper copy of the 1996 instrument; 

0. Appendix D, "Reference List," contains the full citation for all references used 

in this report; 

0 Appendix E, "Validation of Estimates of Deferred Project Costs," tests an 
alternative method for estimating deferred project costs; and 

0 Appendix F, "Detailed Statistical Tables," presents additional tables not 
included in the chapters. 

Taken as a whole, the information prepared for this report will shed light upon 
building and maintaining research space in science and engineering at colleges and 
universities. 
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Distribution 
of Research 
Space 



Highlights . . . 



♦ In 1996, the science and engineering (S&E) fields occupied 285 
million net assignable square feet (NASF) in the nation's 
research-performing colleges and universities. Forty-eight 
percent, or 136 million NASF, was devoted to research. 

♦ The top 100 universities in research and development (R&D) 
expenditures accounted for 72 percent of all S&E research 
space in 1996, and 80 percent of all R&D dollars in 1994 (the 
most recent year for which data were available). 

♦ From 1988 to 1996, the amount of S&E research space 
increased from 112 million to 136 million NASF, an annual 
increase of 2.4%. 

$ In 1996, 90 percent of all research-performing institutions had 
S&E research space in the biological sciences outside of 
medical schools, and 88 percent had S&E research space in the 
physical sciences. Only 20 percent of all institutions had S&E 
research space in agriculture. 
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Background 



How much space do scientists and engineers have in which to conduct research? 
This chapter compares the amount of S&E research space available in different types 
of colleges and universities and in different S&E fields. In addition, changes in the 
amount of S&E research space available since 1988 are examined. 



The Survey Questions 

Information reported in Items la and lb of the survey (see Appendix C) is contained 
in this chapter. 

Item la collects data on space for each of the S&E fields in units of net assignable 
square feet (NASF). NASF was defined as the sum of all areas (in square feet) on all 
floors assignable to, or available to be assigned to, an occupant for specific use, such 
as instruction or research. Two categories of research space included: 

$ Instructional and Research NASF . This includes all space used for academic 
purposes; it includes space that is used for instruction and space that is used 
for research. 

❖ Research NASF . This is space that is used only for research; it does not include 
space that is used for instruction. 

Item la also asks for the total instruction and research space for all non-science 
fields. Hence, the combined instruction and research space for both the S&E fields 
and non-science fields results in an estimate of total academic space. For S&E fields 
only. Item lb requests the amount of research NASF that is leased. 



Respondents are asked to consider several issues in determining the amount of 
space their college or university devotes to S&E research: 

o Space may be used for more than one purpose or be shared by more than one 

field . Examples include a laboratory that is used for research only part of the 
time or a building that is shared by two or more fields. For multi-purpose or 
shared space, the survey asks respondents to prorate the space. For instance, if 
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a laboratory is used for research 30 percent of the time, respondents should 
count 30 percent of the laboratory's NASF as research space. If mathematics 
and computer sciences use the same laboratory, the space reported for each 
field should reflect the amount prorated by the amount of time that field uses 
the space. 

§ Some fields require more research space than others. Agricultural research 
requires considerably more space than mathematics research. Thus, a larger 
amount of research space in a field does not necessarily mean that that space is 
sufficient for conducting research. 

£ Beginning this year (1996), respondents may include non~fixed equipment 
costing $1 million or more. This does not appear to have affected the results, 
suggesting that respondents included this equipment in past surveys. 

❖ Some space reported as under construction may he included in current space 
estimates. Research space under construction during the 1994 or 1995 fiscal 
years (see Item 4a) might be included in estimates of existing research space if 
that space was completed and occupied before the fall of 1995, the time the 
survey was administered. 



Findings 



How Much Space Was Available 
for S&E? 



In 1996, the nation's 560 research-performing academic institutions had a total of 
511 million NASF of academic space in all fields (Table 1-1). S&E fields occupied 56 
percent of that space (285 million NASF). 

The top 100 institutions in research expenditures contained as much academic space 
as all other types of research-performing colleges and universities combined. 
Although the top 100 institutions made up 18 percent of the 560 research- 
performing colleges and universities, they accounted for 50 percent of the space in 
all academic fields (255 million NASF). 

The ratio of S&E space to total academic space varied by type of institution. The top 
100 universities devoted 68 percent of all academic space to S&E. Conversely, 
nondoctorate-granting institutions used the least amount (37 percent) of their 
academic space for S&E purposes (Table 1-2 and Figure 1-1). 
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Table 1-1. Amount of science and engineering (S&E) research space by institution type: 1996 



institution type 



Number of l 
institutions^ 



|! Space m an 

academic fields' 



Spaix in S&E 


Research space in 


.. fields • ■■■ 


S&E fields 



Net assignable square feet in millions 



Total 


560 


511 


285 


136 


Doctorate-granting: 










Top 100 in research 










expenditures 


100 


255 


173 


98 


Other 


218 


179 


82 


32 


Nondoctorate-granting 


242 


77 


29 


6 



1 Projected from responses of 88 percent of participating institutions. 



SOURCE: National Science Foundation/SRS > 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



Figure 1-1. 



Allocation of Total Academic Space by Type of Institution 




Top 100 Other doctorate-granting Nondoctorate- granting 

Institution Type 

M Non-S&E Fields El S&E Instructional Space DS&E Research Space 
SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities . 
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How Much S&E Space Was Used 
for Research? 



In 1996, the total space devoted to S&E fields, including both instruction and 
research, comprised 56 percent of the total academic space at the nation's research- 
performing institutions (Table 1-2). 

Almost half, 48 percent (136 million NASF), of all space in the S&E fields was 
devoted to S&E research. In the top 100 universities, S&E research space occupied 
57 percent of all space in the S&E fields, while in the nondoctorate-granting 
institutions, research space occupied only 21 percent of the total S&E space. 

The distribution of S&E research space in research-performing colleges and 
universities is roughly proportional to the distribution of research and development 
(R&D) expenditures. In 1994, the most recent year for which data are available, the 
top 100 universities accounted for 80 percent of all R&D expenditures, with the 
same institutions accounting for 72 percent (98 NASF divided by 136 NASF) of the 
total S&E research space in 1996 (Table 1-1). 1 



Table 1 -2. Science and engineering (S&E) research space utilization: 1996 





. • S&E space : : ;;TT 


ISilluil Research space if 




. .^ademic space f’i 


a percentage of total 
S&E space 


!;§|ia ; : £e/cen tagepf tofa/y 
ademicspace 


Total 


56% 


48% 


27% 


Doctorate-granting: 








Top 100 in research 








expenditures 


68 


57 


39 


Other 


46 


39 


18 


Nondoctorate-granting 


; 37 


21 


1 7 



SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



Has the Amount of S&E Research 
Space Increased? 

Over the last eight years, the amount of S&E research space has increased steadily, 
from 112 million NASF in 1988 to 136 million NASF in 1996 (Table 1-3). This change 
reflects an increase of approximately 21 percent. 



1 The R&D data are taken from the National Science Foundation, Survey of Scientific and Engineering 
Expenditures at Universities and Colleges FY 1994. 
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Most increases resulted from steady growth at the top 100 institutions, wherein S&E 
research space grew 21 percent— from 81 million NASF in 1988, to 98 million in 1996. 
Research space at other institutions increased as well, although rate of growth was 
lower. At other doctorate-granting institutions, research space increased 18 percent, 
from 27 million NASF in 1988, to 32 million in 1996. After remaining steady at 5 
million NASF since 1988, nondoctorate-granting institutions increased their research 
space to 6 million in 1996. 



Table 1 -3. Trends in the amount of science and engineering (S&E) research space 
by institution type: 1988-1996 
[Net assignable square feet in millions] 




SOURCE: National Science Foundation/SRS, 7996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities . 



How Much S&E Space Was 
Leased ? 



In 1996, research-performing colleges and universities leased 5.5 million NASF, or 4 
percent of their total S&E research space (Table 1-4). This 5.5 million represents the 
largest amount of leased S&E research space since NSF began collecting data on 
S&E research facilities. The top 100 institutions leased the highest percentage of 
their space: 4.6 percent (4.5 million NASF). Nondoctorate-granting institutions 
leased less than 1 percent of their total S&E research space (16,600 NASF). 

The amount of S&E research space that research-performing institutions lease has 
fluctuated somewhat since 1988, with the amount of leased S&E research space 
increasing from 4.4 million NASF to 5.5 million between 1994 and 1996. Most of this 
increase results from additional leased space among the top 100 universities. 
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Table 1 -4. Trends In the amount of leased science and engineering (S&E) research space 

by institution type: 1988-1996 
[Net assignable square feet in millions] 



M institution type : ; : • 


III 


mm ■ 


•; . 1992 f||| 


III imgm 


9mm, f 


Total | 


3.8 


3.6 


4.8 


4.4 


5.5 


Doctorate-granting 


3.7 


3.5 


4.7 


4.3 


5.4 


Top 1 00 in research 












expenditures 


2.8 


2.6 


3.5 


3.7 


4.5 


Other 


0.9 


0.9 


1.2 


0.6 


0.9 


Nondoctorate-granting [ 


0.1 


0.1 


0.1 


0.1 


0.1 



SOURCE: National Science Foundation fSRS, 7996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



How Was Research Space 
Distributed Across S&E Fields? 



In 1996, nearly all institutions had research space in the biological sciences outside 
of medical schools (90 percent) and in the physical sciences (88 percent) (Table 1-5). 
Psychology and the social sciences followed (77 percent of all research-performing 
institutions had research space in psychology and 68 percent had research space in 
the social sciences). 

Research space in five more fields was reported in over half of all research- 
performing institutions: mathematics, 61 percent; the computer sciences, 61 percent; 
the earth, atmospheric, and ocean sciences, 55 percent; and engineering, 51 percent. 
In contrast, only 20 percent of all research-performing institutions had S&E research 
space in the agricultural sciences. However, the total amount of research space in 
the agricultural sciences (22 million NASF) was greater than that in the biological 
sciences outside of medical schools (19 million NASF) or the physical sciences (18 
million NASF). Several of the fields grouped as "agricultural sciences"— animal 
sciences, plant sciences, soil sciences, forestry, and wildlife management, to name a 
few— require large amounts of research space. 

Over a fifth (21 percent) of all research-performing institutions reported S&E 
research space in medical schools, both in the biological and medical sciences. At 
the top 100 institutions, 64 percent reported research space in the medical sciences in 
medical schools, and 58 percent reported research space in the biological sciences in 
medical schools. 
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Table 1 -5. Percentage of institutions with science and engineering (S&E) research space 
by institution type and field: 1996 









institution type 








I:: .. - D&ctorate-gr antfttg ■ ■ 


>'ondoctOAi(e- 
g ranting 


. ffeWpi 




1. WM'ii ii 

research Me 
expenditures • 






Biological sciences— 
outside medical school 


90% 


94% 


85% 


92% ' 


Physical sciences 


88 


90 


83 


90 


Psychology 


77 


86 


78 


71 


Social sciences 


68 


89 


63 


63 


Mathematics 


61 


83 


64 


50 


Computer sciences 


61 


77 


61 


54 


Earth, atmospheric, and 
ocean sciences 


55 


85 


57- 


40 


Engineering 


51 


86 


56 


33 


Agricultural sciences 


20 


42 


11 


19 


Medical sciences— 
outside medical school 


42 


77 


46 


26 


Medical sciences- 
medical school 


21 


64 


25 


0 


Biological sciences- 
medical school 


11 


58 


1 27 


0 



SOURCE: National Science Foundation /SRS, 1996 Survey of Scientific and Engineering Research facilities at Colleges and 
Universities. 



Between 1994 and 1996, no single S&E field experienced a large increase in the 
amount of research space (Table 1-6). Research space for the agricultural sciences 
increased from 20 million NASF in 1994, to 22 million in 1996. Biological research 
space outside of medical schools also increased by 2 million NASF during that same 
period (from 17 to 19 million NASF). Engineering research space, which 
demonstrated the most growth between 1988 and 1994 (from 16 million NASF to 21 
million), continued to grow in 1996, to 22 million NASF. Medical science research 
space, both within medical schools and outside, grew by 1 million NASF, each. 
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Table 1 -6. Trends in the amount of science and engineering (S&E) 
research space by field: 1988-1996 



Field 




jAtef assignable square feet Oft millions) 






|i||f§ : ||f! 


■:.;1990 


h::M2 : ■ 


1994 


, :1996 


Total 


112 


116 


122 


127 


136 


Biological sciences— 
outside medical school 


16 


18 


17 


17 


19 


Physical sciences 


16 


16 


16 


17 


18 


Psychology 


3 


3 


3 


3 


3 


Social sciences 


3 


3 


3 


3 


4 


Mathematics 


1 


1 


1 


1 


1 


Computer sciences 


1 


1 


2 


2 


2 


Earth, atmospheric, and 
ocean sciences 


6 


6 


7 


7 


7 


Engineering 


16 


17 


18 


21 


22 


Agricultural sciences 


18 


21 


20 


20 


22 


Medical sciences— 
outside medical school 


5 


5 


6 


6 


7 


Medical sciences- 
medical school 


14 


15 


16 


17 


18 


Biological sciences— 
medical school 


8 


9 


11 


1 1 


11 


Other 


4 


2 


1 2 


2 


2 



SOURCE: National Science Foundation/SRS, 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



The distribution of research space across the S&E fields approximated the 
distribution of R&D expenditures across the same fields. Engineering, for one, 
accounted for 16 percent of the S&E research space in 1996, as well as for 15 percent 
of 1994 R&D expenditures. 2 Mathematics and the computer sciences occupied 3 
percent of the S&E research space and accounted for 4 percent of the R&D 
expenditures (Table 1-7). 



2 The 1996 expenditure data were not available at the time this report was written. The most recent 
expenditure data, 1994, were therefore used. 




ipter 1: Amount and Distribution of Research Space 



£ 



4 3 



Page 1-9 



Table 1 -7: Comparison of the distribution of 1 994 research and development (R&D) 
expenditures and 1996 science and engineering (S&E) research space by field 





| 1994 R&D expenditures 1 


1996 $&£ Research Space 


■||||: Reid 


Dorns m 
(in millions) 


i Rimbufooi 


NAsrrn 

" (in millldhslm 


| Distribution 


Total 


$7,639 


1 1 00% 


136 


1 00% 


Engineering 


1,147 


15 


22 


16 


Physical sciences 


921 


12 


18 | 


13 


Environmental sciences 


694 


9 


7 


5 


Mathematics/computer sciences 


296 


4 


3 1 


1 3 


Life Sciences 


4,043 


53 


77 


56 


Psychology 


163 


2 


3 


2 


Social sciences 


253 


3 


4 


3 


Other 


112 


1 


2 ; 


1 1 



NOTE: Percentages may not total to 100 due to rounding. 



1 NSF Survey of Scientific & Engineering Expenditures at Universities & Colleges , FY 1994. 

SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges 
and Universities. 
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and 

Condition Highlights . . . 
of Research 

^ Fifty percent or more of all research-performing institutions 
indicated inadequate amounts of science and engineering 
(S&E) research space in the biological sciences outside of 
medical schools, the physical sciences, engineering, 
agriculture, the medical sciences outside of medical schools, 
and the medical sciences in medical schools. 




$ Eighteen percent of all S&E research space was considered to 
require major renovation or replacement. This portion of 
space amounts to 24.5 million net assignable square feet 
(NASF). 

0 Since 1988, the agricultural sciences has been the field with the 
greatest amount of S&E space needing repair/ renovation or 
replacement. In 1996, 5.3 million NASF of agriculture 
research space were reported as needing repair/ renovation or 
replacement, an increase from 3.6 million NASF in 1988. 
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Background 

Information focused solely on the amount of S&E research space and its growth or 
decline over time is insufficient for understanding whether there is enough space to 
conduct any form of research, and whether the condition of that space is suitable for 
conducting particularly sophisticated research. Assessments of both the quantity 
and quality of existing research space made by respondents at each institution in 
1996, and over time, are examined below. 



The Survey Questions 



Respondents were asked to rate the adequacy of the amount of research space in 
each field at their institution by choosing one of the following (see Item 2 of the 
survey in Appendix C): 

A Adequate amount of space: sufficient to support all 

current S&E research program commitments in the field; 

B Inadequate amount of space: not sufficient to support 
the needs of your current S&E research program 
commitments in the field; or non-existent, but needed; or 

NA Not applicable or no space needed in this field. 

For each field, respondents indicated the condition of research space by reporting 
the percentage of space falling into one of the following categories (see Item 3 of the 
survey in Appendix C): 

A Suitable for use in the most scientifically competitive 
research in the field; 

B Effective for most levels of research in the field, but may 
need limited repair/ renovation; 

C Requires major renovation or replacement to be used 
effectively (includes categories D and E from 1994 
survey); or 

NA Not applicable or no research space in this field. 

To determine the overall amount and percentage of space that was rated in each of 
the above-listed categories, the amount of research space in each field (reported in 
Item la) was multiplied by the percentage of space reported in each of the above 
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categories and totaled across fields. If a university had 1,000 net assignable square 
feet (NASF) of research space in physical sciences and 30 percent of that space 
"requires major repair," 300 NASF (1000 *.30) were considered to require major 
repair. These calculations were performed for each field for each institution, and 
they were summed to provide the total amount of space in each category. 



Data Considerations 

The survey measures both the adequacy of the amount of S&E research space and 
the condition of this space in each S&E field. Responses are based upon the 
assessments of a variety of different individuals, including the survey coordinator at 
the institution, as well as deans and other administrators. It must be noted that the 
two questions designed to gather information about the adequacy of the amount of 
research space and its condition elicit more subjective responses than do other 
survey items. 

Furthermore, the wording and response choices of both of the above questions 
differ slightly from the version used two years earlier. In 1994, five categories were 
listed to elicit assessments of the amount of research space available, and five 
categories measured the condition of S&E research space. That being the case, 
changes in the percentages of institutions reporting the adequacy and condition of 
their research space must be interpreted cautiously. 

For the first time, the 1996 survey asked respondents to report additional space 
needed to support current S&E research program commitments. They also were 
asked to indicate the amount of space rated as needing major renovation or 
replacement, which is funded and scheduled to be renovated or replaced. Responses 
to these questions, included as parts of Items 2 and 3, are presented in Chapter 6. 



Findings 

Was the Amount of S&E 
Research Space Sufficient for 
Current Research Commitments? 



Reports of inadequate research space varied across field and institution type. The 
percentage of institutions indicating that the amount of available S&E research 
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space was inadequate ranged from 30 percent for mathematics to 66 percent for the 
medical sciences in medical schools (Table 2-1). Over half of all institutions reported 
inadequate amounts of space in the medical sciences in medical schools (66 percent), 
engineering (57 percent), the medical sciences outside of medical schools (57 
percent), the physical sciences (54 percent), the biological sciences outside of medical 
schools (53 percent), and agricultural sciences (52 percent). Nearly half of the 
institutions reported inadequate amounts of space in five additional fields: the 
social sciences (47 percent); the biological sciences in medical schools (46 percent); 
earth, atmospheric, and ocean sciences (46 percent); the computer sciences (44 
percent); and psychology (44 percent). About one third (30 percent) of the 
institutions reported that mathematics, the remaining field, had inadequate research 
space. 



Table 2-1 . Percentage of institutions reporting inadequate amounts of science and engineering (S&E) 
research space in existing fields by institution type and field: 1996 1 



y . jjj • ; ; , J ;| |i^W: ■ TT: ; % • • & 


i| Total 11 

s •• 


$|f ;;i:: institution type 

; • : IlilR i ! • : 


ll^ndot^ratelll 


expenditures . '.; 


Other 


Biological sciences- 










outside medical school 


53% 


61% 


49% 


52% 


Physical sciences 


54 


56 | 


55 


51 


Psychology 


44 


43 


42 


42 


Social sciences 


47 


55 


42 


44 


Mathematics 


30 


30 


26 


32 


Computer sciences 


44 


39 


36 


47 


Earth, atmospheric, and 










ocean sciences 


46 


46 


39 


47 


Engineering 


57 


57 


57 


48 


Agricultural sciences 


52 


30 


50 


35 


Medical sciences- 










outside medical school 


57 


44 


65 


47 


Medical sciences— 










medical school 


66 


40 


69 


- 


Biological sciences- 










medical school 


46 


31 


38 


- 



1 Includes both "inadequate amount" and "nonexistent space, but needed." 
KEY: = Number of institutions less than 5; included in total. 



SOURCE: National Science Foundation/SRS , 7996 Survey of Scientific and Engineering Research Facilities at Colleges 
and Universities. 



The top 100 institutions were most likely to indicate inadequate research space in 
the biological sciences outside of medical schools, with 61 percent reporting this to 
be the case. Three other fields were reported to have inadequate research space by 
over half of the top 100 institutions: the physical sciences (56 percent), the social 
sciences (55 percent), and engineering (57 percent). 
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Medical sciences space was most likely to be reported as inadequate by the other 
doctorate-granting universities, both outside medical schools (65 percent) and 
within (69 percent). In fact, the percentages of those institutions indicating medical 
science space to be inadequate were much higher than for the top 100 institutions. 

Two fields, the biological sciences outside of medical schools (52 percent) and the 
physical sciences (51 percent), were listed by over half of the nondoctorate-granting 
institutions as having inadequate S&E research space. 



What Was the Condition of S&E 
Research Space? 

Over a third (37 percent) of the S&E research space at research-performing 
institutions was rated as "suitable for use in the most scientifically sophisticated 
research." While 38 percent of the S&E research space at doctorate-granting 
institutions also was rated this way, as was 37 percent at the other doctorate- 
granting institutions, less than a quarter (24 percent) of the S&E research space at 
nondoctorate-granting institutions was reported in the highest quality category 
(Table 2-2). 



Table 2-2. Institutional assessment of the quality and condition of science and engineering (S&E) 
research space by institution type: 1996 
[Percentage of space] 



; if ; ‘ Institution type || 


. Suitable for jhe most ; 
>sdentificriffe ^mptetWvek 

W th* : I 


Effective for most leveis 
- of research 


j : ; Requires major > 
III renovation orj£ 
!||| ; replacement 


Total 


37% 


44% 


18% 


Doctorate-granting 


38 


43 


18 


Top 100 in research 








expenditures 


38 


43 1 


19 


Other 


37 


45 1 


17 


Nondoctorate-granting 


24 


57 • ! 


| 18 



NOTE: Percentages may not total to 100 due to rounding. 

SOURCE: National Science Foundation/SRS, 7996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



Colleges and universities classified a total of 18 percent of their S&E research space 
as requiring either major repair/ renovation or replacement. There was general 
consistency among the different types of institutions regarding the amount of S&E 
research space in this condition, with 19 percent of the S&E research space at the top 
100 doctorate-granting institutions, 17 percent of the research space at other 
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doctorate-granting institutions, and 18 percent of the research space at the 
nondoctorate-granting institutions requiring major repair/ renovation or 
replacement. 

Such similarities across institution types mask large differences in actual amounts of 
space. The 18 percent of space rated as needing major repair/ renovation at the top 
100 universities, for instance, actually represents 17.6 million NASF, whereas the 18 
percent of space rated in the same category at nondoctorate-granting institutions 
represents only 1.1 million. In total, the nation's research-performing institutions 
reported that 24.5 million NASF of research space required major repair/ renovation 
or replacement. 



How Much S&E Research Space 
in Each Field Required Either 
Repair/Renovation or 
Replacement? 



Similar to 1994, in 1996, institutions reported research space in the agricultural 
sciences to have the greatest need for repair/ renovation or replacement. Of the 22 
million NASF of S&E research space in the agricultural sciences (Table 1-6), 5.3 
million NASF were assessed as requiring repair/ renovation or replacement (Table 
2-3). This space is approximately one quarter of the total S&E research space in that 
field. This relatively large need is concentrated in a small number of institutions 
(only 20 percent of all research-performing institutions had research space in the 
agricultural sciences). 



Table 2-3. Trends in the amount of science and engineering (S&E) 
research space requiring repair/renovation or replacement by field: 1988-1996 

[NASF in millions] 



ftefd 


1 i§|!! 


|| H|! | 


liiiii 


1994 j 


1 1996 . 


Biological sciences-outside medical school 


2.4 


2.5 


2.6 


3.2 


3.4 


Physical sciences 


2.9 


2.7 


2.4 


3.1 


3.4 


Psychology 


0.4 


0.4 


0.3 


0.4 


0.4 


Social sciences 


0.3 


0.3 


0.4 


0.3 


0.5 


Mathematics 


0.1 


0.1 


0.1 


0.1 


0.1 


Computer sciences 


0.2 


0.1 


0.1 


0.1 


0.2 


Earth, atmospheric, and ocean sciences 


0.9 


0.9 


0.8 


1.3 


1.3 


Engineering 


2.2 


2.6 


2.3 


3.2 


4.0 


Agricultural sciences 


3.6 


4.6 


5.2 


4.4 


5.3 


Medical sciences-outside medical school 


0.8 


0.9 


1.0 


1.0 


1.5 


Medical sciences— medical school 


2.4 


1.9 


2.7 


2.9 


3.6 


Biological sciences-medical school 


1.0 


1.2 


1.6 


1.6 


1.6 



1 Includes both "requires major repair or renovation" and "requires replacement" 



SOURCE: National Science Foundation/SRS, 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 
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Institutions also indicated (in 1996) that 4 million NASF of engineering research 
space required repair/ renovation or replacement. Medical sciences in medical 
schools contained 3.6 million NASF, and the biological sciences outside of medical 
schools and the physical sciences each contained 3.4 million in need of 
repair/ renovation or replacement. 

Since 1988, the amount of research space requiring repair/ renovation or 
replacement in many of the S&E fields increased. In the agricultural sciences, the 
amount increased from 3.6 million NASF in 1988 to 5.3 million in 1996. In every 
year of the survey, the agricultural sciences were reported to be the field with the 
greatest amount of space in this condition. The amount of S&E research space in the 
biological sciences outside of medical schools requiring repair/ renovation or 
replacement increased from 2.4 million NASF in 1988 to 3.4 million in 1996. 
Engineering space in this condition grew from 2.2 million NASF to 4.0 million. 
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Construction 

of S&E Highlights . . . 




0 



In fiscal years 1994-1995, research-performing institutions 
constructed 9.5 million net assignable square feet (NASF) of 
science and engineering (S&E) research space. This space was 
less than that constructed in the 1992-1993 fiscal years, when 
12.4 million NASF of S&E research space were constructed, 
and less than that constructed in any other period since the 
National Science Foundation began collecting data on S&E 
research facilities. 



0 Research-performing institutions spent $2.8 billion to 
construct S&E research space in fiscal years 1994-1995, a 
decline of $272 million since 1992-1993. This decline in the 
amount of space constructed and the amount of dollars spent 
to construct space occurred in both types of doctorate- 
granting institutions, but did not occur in nondoctorate- 
granting institutions. 

O Engineering, the medical sciences in medical schools, and the 
physical sciences accounted for more than half of the $2.8 
billion in construction spending by research-performing 
institutions in fiscal years 1994-1995. 

0 For fiscal years 1996-1997, research-performing institutions 
were scheduled to spend $3.1 billion to construct S&E 
research space and another $245 million to construct central 
campus infrastructure. 
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Background 



In 1994, the National Science Foundation noted the first declines in spending for 
construction since data collection on S&E research facilities began in 1986 (National 
Science Foundation, 1994). Reductions in spending on higher education on the part 
of both Federal and state governments in the early 1990s followed a period when 
many colleges and universities had deferred maintenance on their buildings. At the 
same time, changes in technology altered the ways scientists and engineers now 
conduct research and train students, generating a need for new laboratories and 
additional research space. 

What follows is a discussion of the current state of construction for S&E research in 
research-performing colleges and universities, the object being to determine 
whether the declines in construction spending noted in 1994 have continued to 
drop. 



The Survey Questions 

Institutions were asked to estimate the research-related costs and space for 
construction projects begun during fiscal years 1994-1995, and to make the same 
estimates for projects scheduled for fiscal years 1996-1997. Project start-up was 
defined as the fiscal year in which construction began or was expected to begin. In 
the case of multiyear projects, total project costs were allocated to the fiscal year in 
which the construction began. 

The reported costs, defined as the costs to complete a project, included planning, 
site preparation, construction, fixed equipment, non-fixed equipment costing $1 
million or more, and building infrastructure. If a project was to serve both research 
and nonresearch purposes, respondents were asked to prorate the construction costs 
and space estimates so that the research-related portion of the costs was reflected 
(see Items 4a and 4b of the survey in Appendix C). 

Institutions were also asked to report planned expenditures for central campus 
infrastructure (see Item 6 of the survey in Appendix C). Central campus 
infrastructure was defined as those systems that exist between the buildings of a 
campus and the nonarchitectural elements of campus design. Examples included 
central wiring for telecommunications systems, waste storage and disposal facilities, 
electrical wiring between buildings, central heating and air exchange systems, 
drains, sewers, roadways, walkways and parking systems. Plumbing, lighting, 
wiring, air exchange systems and the like that exist within a building or within five 
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feet of the building foundation were considered building infrastructure and were 
excluded from this definition of central campus infrastructure. 



Data Considerations 



Data presented below reflect the extent of construction underway in fiscal years 
1994-1995. Tables that report expenditures or costs over time are presented in 
constant dollars, with current-dollar tables found in Appendix F. Constant dollars 
are inflation-adjusted dollars and compensate for variations in the purchasing 
power of the dollar over time. 

The specific deflator used in this report is the Bureau of the Census Composite 
Fixed-Weighted Price Index for Construction, which tracks inflation within the 
construction industry more closely than does a general index. The fixed-weighted 
price index reflects changes in prices, and remains unaffected by changes in the mix 
of construction projects during any given year (see Appendix A, "Technical Notes," 
for further discussion of the price index). 

The 1994 report presented trends in 1993 constant dollars, and was the first time 
constant dollars were used in any of the biennial NSF facilities reports. This report 
adjusts dollar figures to 1995 constant dollars. Thus, constant dollar figures in the 
1994 and 1996 reports cannot be compared directly. 

The term "construction" in this chapter and throughout this report refers to building 
facilities that currently do not exist. 

It also should be noted that changes in construction spending from one year to 
another can result from projects at a small number of institutions. Given the costs of 
constructing S&E research facilities, a large increase could reflect a new building on 
one or two campuses. We note these situations when appropriate. 



mgs 



How Much S&E Research Space 
Did Institutions Construct? 

Between the 1986-1987 and the 1992-1993 fiscal years, the overall amount of S&E 
research space constructed by research-performing colleges and universities 
increased. This aggregate trend did not continue, however, between the 1992-1993 
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and 1994-1995 fiscal years. In 1992-1993, research-performing institutions 
constructed over 12.4 million NASF^of S&E research space. In 1994-1995, the 
amount under construction dropped to 9.5 million NASF, a total less than any other 
period since the National Science Foundation began collecting data on S&E research 
facilities 3 (Table 3-1). 



Table 3-1 . Trends in net assignable square feet (NASF) of science and engineering (S&E) 
research space under construction by institution type: 1986-1995 
[NASF in thousands] 



. lnstftutioirilfyp&fy . 








W992+1993 1 


I 1994+199S 


Total 


9,922 


10,647 


11,433 


12,405 


9,521 


Doctorate-granting 


8,908 


9,840 


11,022 


12,014 


8,818 


Top 100 in research 












expenditures 


7,261 


6,073 


6,972 


8,197 


6,426 


Other 


1,647 


3,767 


4,050 


j 3,818 


2,391 


Nondoctorate-granting 


1,014 


807 


411 1 


1 391 


703 



SOURCE: National Science Foundatjon/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



Of interest are the differences between research-performing, doctorate-granting 
universities and nondoctorate-granting institutions. Among doctorate-granting 
universities, the amount of NASF constructed declined from 12 million NASF to 8.8 
million NASF between fiscal years 1992-1993 and 1994-1995, a decrease of 
approximately 32 percent. The amount of construction at the top 100 institutions 
dropped less, in relative terms (22 percent), than did the amount at other doctorate- 
granting institutions (37 percent). 

The amount of construction at nondoctorate-granting institutions increased for the 
first time between the 1992-1993 and 1994-1995 fiscal years, from 391,000 NASF to 
703,000 NASF. This increase resulted from large construction projects at a few 
institutions. 



3 Although the amount of S&E research space under construction declined between fiscal years 1992- 
1993 and 1994-1995, the total amount of S&E research space continued to increase over this period (see 
Table 1-4). There are a number of ways the amount of S&E research space can increase without the 
addition of newly constructed facilities. Space used for instruction or other purposes, for example, 
can be converted into research space. Also, the definition of research used in this survey limits space 
to that which supports research activities that are budgeted and accounted for. Thus, space might 
exist in a given survey cycle, but if it did not support funded research activities, it should not be 
included in the space reported in question 1. 
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How Much did Institutions 
Spend on the Construction of 
S&E Research Space? 

Consistent with trends in the amount of S&E research space constructed, total 
construction expenditures declined between the 1992-1993 and 1994-1995 fiscal 
years, in constant dollar terms. However, construction spending actually began to 
decrease before the decrease in the amount of space being constructed. The first 
decrease in construction spending occurred between the 1990-1991 and 1992-1993 
fiscal years (Table 3-2). This incongruency between trends in the amount of S&E 
research space constructed and construction expenditures could reflect widely 
varying construction costs—costs that are affected by the S&E field in which space is 
constructed, the complexity of the research space, and geographic location. 

In fiscal years 1994-1995, total expenditures for S&E research space construction 
projects in research-performing institutions totaled $2.8 billion, a decline of $272 
million in constant dollars from fiscal years 1992-1993. This decline in expenditures 
for constructing S&E research space represents a continuation of a trend that began 
between fiscal years 1990-1991 and 1992-1993. In constant dollar terms, construction 
spending declined $313 million between those fiscal years (Table 3-2 and Figure 3-1). 



Table 3-2. Trends in expenditures to construct science and engineering (S&E) 
research facilities by institution type: 1986-1995 
[Constant 1995 dollars in millions] 1 



’ Institution type fjjj 


1 1986-7987 j 


\ 1988 - 19*9 


1990-1997M 




7994 - 1 99 &\ 


Total 


$2,570 


$2,874 


$3,353 


$3,040 | 


j $2,768 


Docto ra te -gra n ti n g 


2,365 


2,700 


3,207 


2,940 


2,437 


Top 1 00 in research 












expenditures 


2,003 


1,817 


2,278 


2,193 


1 2,007 


Other | 


361 


883 


1 931 


747 


430 


Nondoctorate-granting | 


1 204 


175 j 


| 144 


99 


I 331 



1 Current dollars have been adjusted to 1 995 constant dollars using the Bureau of the Census's Composite 
Fixed-Weighted Price Index for Construction. 

SOURCE: National Science FoundationlSRS , 7996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 
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Figure 3-1. Trends in S&E Construction Expenditures, by Institution Type: 1986-1995 



$3,500 

$3,000 

$2,500 

$ 2,000 

$1,500 

$ 1,000 

$500 

$0 



$3,353 




1986-1987 1988-1989 1990-1991 1992-1993 1994-1995 

E3 Top 100 S3 Other doctorate-granting □ Nondoctorate-granting 



SOURCE: National Science Foundalion/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 



Both types of doctorate-granting institutions experienced decreases in construction 
spending in 1995 constant dollar terms. Nondoctorate-granting institutions 
experienced an increase of $232 million during fiscal years 1994-1995, compared to 
fiscal years 1992-1993. The other doctorate-granting institutions had the largest 
decline in construction spending for S&E research space between fiscal years 1992- 
1993 and 1994-1995, from $747 million to $430 million in constant dollar terms (a 42 
percent decline). 



How Much Did Institutions 
Spend on the Construction of 
S&E Research Space in Different 
Fields? 



Engineering, the medical sciences in medical schools, and the physical sciences 
accounted for more than one-half of the $2.8 billion in construction spending by 
research-performing institutions in fiscal years 1994-1995 (Table 3-3). Academic 
institutions spent $575 million to construct engineering research space, $525 million 
for research space in the medical sciences in medical schools, and $426 million for 
research space in the physical sciences. 
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Table 3-3. Trends in expenditures for capital projects to construct 
science and engineering (S&E) research facilities by field: 1 986-1 997 
[Constant 1995 dollars in millions] 1 



field 








1992-1999 


1994-19$$ 


^996-1997 

(scheduled) 


Total 


$2,570 


$2,874 


$3,353 


$3,040 


$2,768 


I $3,072 


Biological sciences-- 
outside medical school 


406 


462 


508 


316 


388 


507 


Physical sciences 


228 


468 


484 


364 


426 


390 


Psychology 


29 


29 


41 2 


17 


42 


38 


Social sciences 


48 


56 




48 


112 


54 


Mathematics 


2 


10 


14 


11 


2 


25 


Computer sciences 


77 


76 


45 


51 


46 


31 


Earth, atmospheric, and 
ocean sciences 


71 


95 


191 


133 


33 


240 


Engineering 


538 


453 


445 


309 


575 


429 


Agricultural sciences 


188 


177 


197 


227 


150 


1 212 


Medical sciences-- 
outside medical school 


254 


71 


170 


173 


122 


j 243 


Medical sciences— 
medical school 


378 


684 


738 


907 


525 


672 


Biological sciences- 
medical school 


174 


211 


429 


369 


226 


214 


Other 


174 


82 


90 


111 


122 


16 



1 Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census's Composite Fixed-Weighted 
Price Index for Construction. 



2 Psychology and social sciences were not differentiated in the questionnaire item for the 1990-1 991 period. 

SOURCE: National Science Foundation/SRS, 7996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities . 



Institutions spent the next largest amounts of money to construct research space in 
the biological sciences outside of medical schools ($388 million), the biological 
sciences in medical schools ($226 million), and the agricultural sciences ($150 
million). The largest increase in spending for the construction of S&E research space 
between fiscal years 1992-1993 and 1994-1995 occurred in engineering, which leaped 
from $309 million to $575 million. 

Most fields experienced a decrease in construction spending between fiscal years 
1992-1993 and 1994-1995. After its relatively high level of funding in 1994-1995, 
spending to construct medical science research space in medical schools decreased 
by $382 million, from $907 million in fiscal years 1992-1993, to $525 million in 1994- 
1995. Funding in the biological sciences in medical schools also fell steeply, from 
$369 million in 1992-1993 to $226 million in 1994-1995. Funding for research space 
in the earth, atmospheric, and ocean sciences declined from $133 million to $33 
million during the same period. 
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How Much Were Institutions 
Scheduled to Spend on the 
Construction of S&E Research 
Space and on Central Campus 
Infrastructure? 



For fiscal years 1996-1997, research-performing institutions were scheduled to spend 
$3.1 billion to construct S&E research space. If all of this construction were to occur, 
it would represent an increase of $304 million over the amount actually spent on 
construction, $2.8 billion, in the 1994-1995 fiscal years. 4 

This increase is not, however, uniform across different types of research-performing 
institutions. Nondoctorate-granting institutions expected a decline in construction 
spending in 1996-1997, from a high of $331 million in 1994-1995 (Table 3-2) to $264 
million over the next two fiscal years. 

Table 3-4. Scheduled construction expenditures for science and engineering (S&E) 
research space and central campus infrastructure 
by institution type: 1996-1997 
(Dollars in millions) 





l : Ws. WM Scheduled Construcifon 


' institution type 




Campus 

frastrUCtur^ 


Total 


Total 


$3,072 

' 


$245 


$3,317 


Doctorate -gran ting | 


I 2,807 


228 


3,035 


Top 100 in research expenditures | 


2,104 


187 


2,291 


Other 


704 


« 


745 


Non doctorate -granting [ 


264 


i is 


282 



SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



It should be noted, however, that doctorate-granting universities generally do not spend on the 
construction of S&E research space as much as they report planning to spend. Nondoctorate-granting 
institutions, on the other hand, typically spend more than they plan to. 
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Research-performing institutions were scheduled to spend another $245 million to 
construct central campus infrastructure space (Table 3-4). 5 Ninety-three percent of 
the expenditures on infrastructure space— $228 million— was scheduled for 
construction at doctorate-granting universities. Only 7 percent was scheduled at 
nondoctorate-granting institutions. 

It should be noted that increases in scheduled construction varied by S&E field. The 
largest increases were scheduled for the earth, atmospheric, and ocean sciences, 
from $33 million in 1994-1995 to $240 million in 1996-1997; mathematics, from $2 
million to $25 million; agricultural sciences, from $150 million to $212 million; 
biological sciences outside of medical schools, from $388 million to $507 million; and 
medical sciences outside of medical schools, from $122 million to $243 million (Table 
3-3). 

To What Extent Were Colleges 
and Universities Involved in 
Constructing S&E Research 
Space? 

Consistent with the decline in both the amount of space being constructed and 
construction expenditures for S&E research space at the doctorate-granting 
institutions, the percentage of institutions undertaking construction projects 
declined. In 1992-1993, 44 percent of all doctorate-granting universities reported 
S&E research construction (Table 3-5); for the 1994-1995 fiscal years, 42 percent 
reported construction. 



5 Questions regarding the construction of central campus infrastructure space were not included in the 
1994 survey. 
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Table 3-5. Trends in the percentage of institutions starting capital projects to construct science 
and engineering (S&E) research facilities by institution type: 1986-1997 



'Lb' . • 




\T986-1969 








(scheduled) 


Total 


37% 


44% 


37% 


33% 


29% 


pr 


Doctorate -gran ting 


47 


53 


57 


44 




40 


Top 100 in research 










: 




expenditures 


72 


71 


81 


79 


75 


64 


Other 


34 


44 


45 


28 


26 


29 


Nondoctorate-granting 


25 | 


| 32 


12 


15 


13 | 


1 » 



NOTE: As used here, capital projects are construction projects with prorated costs of $100,000 or more for affected 
research space. Percentages are based on the number of institutions with some science and engineering research space. 



SOURCE: National Science Foundation/SRS, 7996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



Like the doctorate-granting institutions, the percentage of nondoctorate institutions 
reporting S&E research construction activity dropped slightly, from 15 percent in 
1992-1993, to 13 percent in 1994-1995, despite the increase in construction space and 
expenditures in nondoctorate-granting institutions. Once again, these figures reflect 
the large scope of construction projects undertaken by relatively few nondoctorate- 
granting institutions in 1994-1995. 

For the next two fiscal years, 1996-1997, 29 percent of all research-performing 
institutions reported that they were scheduled to undertake S&E research 
construction projects (the same percentage of institutions involved in construction in 
1994-1995). Fewer top 100 institutions, however, indicated they had construction 
projects scheduled than actually occurred in previous years. Only 64 percent of 
those universities reported scheduled construction. 



In What Fields Were 
Construction Projects 
Undertaken? 



Since fiscal years 1986-1987, construction projects have been more likely to occur in 
some S&E fields than in others. During fiscal years 1994-1995, approximately one- 
fourth (24 percent) of the institutions with medical schools began construction 
projects for the medical sciences (Table 3-6). Twenty-one percent of the research- 
performing institutions with agricultural science research space and 15 percent of 
those with engineering research space started capital projects during the same 
period. Other S&E fields in which capital projects were begun included the physical 
sciences and the biological sciences within medical schools (10 percent each). 
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Table 3-6. Trends in the percentage of institutions starting projects to construct 
science and engineering (S&E) research facilities by field : 1 986-1 997 



iiiaiiiiiiii!! 




79B8-1989 




W?2§1993- 


7994-7995: 


§7 996- 7 99^ 
(scheduled) 


Total 

Biological sciences— 


37% 


44% 


37% 


33% 


29% 


29% 


outside medical school 


9 


19 


10 


10 


8 


10 


Physical sciences 


9 


15 


11 


9 


10 


11 


Psychology 


5 


3 


7 1 


2 


2 


1 


Social sciences 


5 


4 




3 


4 


3 


Mathematics 


1 


2 


4 


2 


1 


1 


Computer sciences 
Earth, atmospheric, and 


8 


6 


7 


4 


2 


2 


ocean sciences 


9 


6 


15 


9 


5 


5 


Engineering 


28 


18 


16 


17 


15 


10 


Agricultural sciences 
Medical sciences— 


38 


33 


30 


27 


21 


24 


outside medical school 
Medical sciences— 


7 


5 


13 


11 


6 


8 


medical school 
Biological sciences— 


32 


23 


41 


33 


24 


25 


medical school 


20 


26 


33 


20 


10 


11 



1 Psychology and social sciences were not differentiated in the questionnaire item for the 1990-1991 period. 



SOURCE: National Science Founda tion/SRS, 7 996 Sun/ey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



O iter 3: The Construction of S&E Research Space 

ERIC 



Page 3-11 



62 




0 Expenditures to repair/ renovate science and engineering 
(S&E) research facilities costing over $100,000 increased 
between fiscal years 1992-1993 and 1994-1995, from $905 
million to $1.1 billion in constant dollar terms. 

o Repair/ renovation expenditures as a proportion of total 

capital expenditures (construction and repair/ renovation) has 
increased steadily since the 1990-1991 fiscal years. 

0 In fiscal years 1990-1991, total repair/ renovation costs 

represented 25 percent of all capital project spending. In fiscal 
years 1994-1995, repair/ renovation expenditures accounted 
for 30 percent of total capital project expenditures. 

0 Approximately 31 percent of all repair/ renovation 

expenditures for fiscal years 1994-1995 occurred in the two 
S&E fields within medical schools: the biological sciences and 
the medical sciences. These expenditures totaled $327 million. 

0 For fiscal years 1996-1997, institutions were scheduled to 
spend $1.3 billion to repair/ renovate existing S&E research 
space and $477 million to repair/ renovate the central campus 
infrastructure. 

0 Forty-five percent of all research-performing colleges and 

universities undertook some type of repair/ renovation project 
costing over $100,000 during fiscal years 1994-1995. 
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Background 



Rapid changes in science and technology, coupled with deferred renovation to S&E 
facilities in the 1980s and 1990s, have raised concerns about the quality of S&E 
research space. The previous chapter revealed a decline in spending to construct 
S&E research space between fiscal years 1992-1993 and 1994-1995. Here, we 
examine the extent to which research-performing colleges and universities were 
engaged in the repair/ renovation of S&E research space (and the fields in which this 
activity occurred). 



The Survey Questions 

Institutions were asked to estimate the research-related costs and space for 
repair/ renovation projects begun during fiscal years 1994-1995, and to make the 
same estimates for projects scheduled to begin in fiscal years 1996-1997. The project 
start-up time was defined as the fiscal year in which actual work began (or was 
expected to begin). In the case of projects conducted over many years, total project 
costs were allocated to the fiscal year in which the repair/ renovation began. 

The reported costs, defined as the cost to complete a project, included planning, site 
preparation, fixed equipment, non-fixed equipment costing $1 million or more, and 
building infrastructure. Projects over $100,000 and under $100,000 were reported 
separately. If a project was to serve both research and nonresearch purposes, 
repair/ renovation costs and space estimates were to be prorated to reflect the 
research-related portion of the cost (see Items 4a and 4b in Appendix C). 



Data Considerations 



Data reflect the extent of repair/ renovation activity underway in fiscal years 1994- 
1995. Tables that report expenditures or costs over time are presented in constant 
dollars; current dollar tables are found in Appendix F. Constant dollars are 
inflation-adjusted dollars and compensate for variations in the purchasing power of 
the dollar over time. 

The specific deflator used in this report is the Bureau of the Census Composite 
Fixed-Weighted Price Index for Construction, which more closely tracks inflation 
within the construction industry than does a more general index. The fixed- 
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weighted price index reflects changes in prices and remains unaffected by changes 
in the mix of construction projects during any given year. (See Appendix A, 
'Technical Notes/' for further discussion of the price index.) 

The 1994 report presented trends in 1993 constant dollars (the first time constant 
dollars were used in any of the biennial NSF facilities reports). Here, we adjust 
dollar figures to 1995 constant dollars, meaning that constant dollar figures in the 
1994 and 1996 reports cannot be compared directly. 



Findings 

How Much Did Institutions 
Spend to Repair/Renovate S&E 
Research Space? 

Expenditures for repair/ renovation projects costing over $100,000 increased 
between fiscal years 1992-1993 and 1994-1995. In fiscal years 1992-1993, all research- 
performing institutions spent a total of $905 million. In fiscal years 1994-1995, they 
spent $1.1 billion, an increase of 17 percent. Spending at doctorate-granting 
institutions increased from $868 million to $981 million. At nondoctorate-granting 
institutions, spending more than doubled, from $37 million to $77 million (Table 4-1 
and Figure 4-1). 



Table 4-1. Trends in expenditures for capital projects costing over $100,000 to repair/renovate 
science and engineering (S&E) research facilities by institution type: 1986-1995 
[Constant 1995 dollars in millions] 1 



fnstitution type 


1986+MB? 








.19&4*t99S 


Total 


$1,050 


$1,178 


$931 


$905 


$1,058 


Doctorate-granting 


993 


1 ,142 ' 


895 


868 


981 


Top 100 in research 












expenditures 


747 


563 


713 


673 


755 


Other 


246 


578 


182 


195 


226 


Nondoctorate-granting 


56 


35 | 


I 36 


37 


77 



1 Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census's Composite Fixed-Weighted 
Price Index for Construction. 



SOURCE: National Science Foundation/SRS, 7996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 
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Figure 4-1. Trends in S&E Repair/Renovation Expenditures, by Institution Type: 1986-1995 
$1,178 

' *** ' $1,058 




1986-1987 1988-1989 1990-1991 1992-1993 1994-1995 

^ Top 100 Other doctorate-granting □ Nondoctorate-granting 
SOURCE.' National Science Foundation/SRS, 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 



While expenditures for repair/ renovation costing over $100,000 increased between 
fiscal years 1992-1993 and 1994-1995, expenditures for S&E research facility 
repair/ renovation projects costing less than $100,000 decreased during this same 
period (Table 4-2). Total expenditures for repair/ renovation projects costing less 
than $100,000 decreased by 48 percent between fiscal years 1992-1993 and 1994-1995 
(from $261 million to $135 million). The sharpest decline occurred at the top 100 
doctorate-granting institutions (a decrease of 47 percent, from $194 million in fiscal 
years 1992-1993, to $102 million in fiscal years 1994-1995). 



It is possible that this decline may be attributed to a general rise in the cost of 
repairing S&E research space over time, making it increasingly difficult for colleges 
and universities to repair S&E research space for less than $100,000. 
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Table 4-2. Trends in expenditures for science and engineering (S&E) 
research facilities repair/renovation projects costing less 
than $1 00,000 by institution type: 1 990-1 995 
[Constant 1995 dollars in millions 1 ] 



Institution type 


||§ 1990-1991- 1 .:| 


11 1992-1993 1 




Total 


$164 


$261 J 


| $135 


Doctorate-granting 


159 


225 


129 


Top 100 in research 








expenditures 


109 


194 


102 


Other 


50 


31 


27 


Non doc to rate -gran ting 


5 1 


| 36 


6 



1 Current dollars have been adjusted to 1 995 constant dollars using the Bureau of the Census's Composite Fixed-Weighted 
Price Index for Construction. 



SOURCE: National Science Foundatlon/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



What Proportion of Total Capital 
Project Spending Is Represented 
by Repair/Renovation? 

Since the 1990-1991 fiscal years, spending to repair/ renovate existing S&E research 
space has increased faster than spending to construct space. 1 In the 1990-1991 
period, total repair/ renovation costs— both under and over $100,000— represented 25 
percent of all capital project spending, both on construction and repair/ renovation. 
During the next two fiscal years, expenses to repair/ renovate existing S&E research 
space represented 28 percent of total capital project spending. In the most recent 
time period (1994-1995), institutions spent a total of $1.2 billion to repair or renovate 
research space, accounting for 30 percent of total capital project funding, or .$3.9 
billion (Table 4-3). 



trends are reported from the 1990-1991 fiscal years because this was the first time period for which 
institutions reported repair/ renovation expenses both for projects costing over $100,000 and for 
projects costing less than $100,000. ; " 
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Table 4*3. Science and engineering (S&E) repair/renovation expenditures as a proportion 
of total capital project expenditures by institution type: 1990-1995 
(Constant 1995 dollars in millions 1 ] 








$4,448 1 $1,095 25% 



1990^7 



1,054 25 ^ . , 




822 27 3,060 867 28 2,988 847 28 



232 2 



973 



226 23 



683 



253 37 



41 I 22 



172 




2 



1 Current dollars have been adjusted to 1 995 constant dollars using the Bureau of the Census's Composite Fixed-Weighted 
Price Index for Construction. 



SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Co//eges and 
Universities. 



Repair/ renovation expenditures as a proportion of total capital project spending 
increased the most in other doctorate-granting institutions between the 1992-1993 
and 1994-1995 fiscal years (from 23 percent to 37 percent). In nondoctorate-granting 
institutions, repair/renovation expenditures, while increasing from $73 million in 
1992-1993 to $83 million in 1994-1995, declined as a proportion of total capital 
project spending (from 42 percent to 20 percent)— a decline that can be attributed to 
the large increase in construction expenditures in nondoctorate-granting institutions 
noted in Chapter 3. 



Institutions spent more to repair and renovate S&E research space in the medical 
sciences in medical schools— $226 million— than in any other field during fiscal years 
1994-1995 (Table 4-4). Repair/ renovation expenditures for the two sciences in 
medical schools combined (biological sciences and medical sciences) represented 
approximately 31 percent of all such expenditures in fiscal years 1994-1995. 

Repair/ renovation expenditures for both of these fields, however, were lower in 
both constant dollar terms and as a proportion of total repair/ renovation spending 
in fiscal years 1994-1995, than in fiscal years 1992-1993. 

Other S&E fields in which research-performing institutions spent over $100 million 
include the physical sciences ($192 million), engineering ($150 million), and the 
biological sciences outside of medical schools ($127 million). 



How Did Repair/Renovation 
Expenditures Vary by S&E Field? 
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Table 4-4. Trends in expenditures for capital projects to repair/renovate 
science and engineering (S&E) research facilities by field: 1 986-1 997 
[Constant 1995 dollars in millions] 1 



^ ; ' : llllliiilllllll: II 


1986-1987 


1988-1 98? 


m&im 1 


j i99i-y$i93 


llPllfip 


1996-1997 

(scheduled) 


Total 


$1,050 


$1,178 


$931 


$905 


$1,058 


$1,258 


Biological sciences- 
outside medical school 


183 


147 


152 


117 


127 


187 


Physical sciences 


132 


192 


170 


145 


192 


241 


Psychology 


17 


13 


35 2 


11 


28 


29 


Social sciences 


45 


10 




11 


40 


60 


Mathematics 


5 


13 


6 


2 


6 


1 


Computer sciences 


22 


11 


24 


4 


8 


13 


Earth, atmospheric, and 
ocean sciences 


26 


21 


18 


34 


35 


41 


Engineering 


176 


422 


92 


150 


150 


222 


Agricultural sciences 


25 


27 


39 


15 


72 


48 


Medical sciences- 

outside medical school 


65 


28 


59 


30 


59 


65 


Medical sciences- 
medical school 


218 


188 


187 


253 


226 


132 


Biological sciences 
medical school 


97 


89 


138 


125 


101 


| 175 


Other 


38 


19 


6 | 


1 8 


12 | 


1 42 



Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census's Composite Fixed-Weighted 
Price Index for Construction. 

Psychology and social sciences were not differentiated in the questionnaire item for the 1990-1991 period. 



SOURCE: National Science Found ation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities . 



How Much Were Institutions 
Scheduled to Spend on the 
Repair/Renovation of Existing 
S&E Research Space and on 
Central Campus Infrastructure? 

For fiscal years 1996-1997, research-performing institutions were scheduled to spend 
$1,258 billion to repair/renovate existing research space, and $477 million to 
repair/ renovate the central campus infrastructure. Thus, about 27 percent of the 
total repair/ renovation expenditures scheduled for 1996-1997 would be used to 
repair the central campus infrastructure. Institutions were scheduled to spend more 
on central campus infrastructure repairs than construction for central campus 
infrastructure ($477 million versus $245 million). The scheduled repair/ renovation 
of S&E research space, however, was considerably less than that scheduled for 
construction ($1.3 billion versus $3.1 billion). See Table 3-4 for scheduled 
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construction expenditures, and Table 4-5, below, for scheduled repair/ renovation 
expenditures. 



Table 4-5. Scheduled repair/renovation expenditures for science and engineering (S&E) 
research space and central campus infrastructure by institution type: 1996-1997 

(Dollars in millions) 



. . ifistilution type 


Scheduled Repair/Renovation 


$&i Reieaijckf 
Space 


Central Campus 
}fnfr^tr ucture 




Total 1 


HfSr - 


$477 


$1,735 


Doc to rate -gran ting 


1,161 


449 


1,610 


Top 100 in research expenditures 


889 


393 


1,282 


Other 


272 


56 


328 


Nondoctorate-granting 


97 


27 


124 



SOURCE: National Science Foundation/SRS, 7996 Survey of Scientific and Engineering Research facilities at Colleges and 
Universities. 



Repair/ renovation expenditures were scheduled to increase over 1994-1995 levels in 
all types of institutions, in 1996-1997. In the top 100 institutions, the increase would 
total $134 million (from $755 million to $889 million). Other doctorate-granting 
universities were scheduled to increase their repair/ renovation expenditures by $46 
million (from $226 million to $272 million) across these fiscal years, and the 
nondoctorate-granting institutions indicated an increase of $20 million (from $77 
million to $97 million). It has generally been the case, however, that the amount 
scheduled to repair/ renovate existing S&E research space does not always match 
what is spent. 



To What Extent Were Colleges 
and Universities Involved in 
Repair/Renovation Projects? 

Forty-five percent of all research-performing colleges and universities undertook 
some type of repair/ renovation costing over $100,000, during fiscal years 1994-1995 
(Table 4-6). Only 29 percent of all institutions were involved in construction projects 
during that same period. (See Table 3-5 in Chapter 3 for a comparison of 
construction and repair/renovation.) 
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Table 4-6. Trends in the percentage of institutions starting capital projects to rep air/ renovate 
science and engineering (S&E) research facilities by institution type: 1986-1997 



Institution type . ..j 


19B6-t9$7 


1(988-1989 


1990-1991 




i$9*1$95 


1199^1997. 

(scheduled) 


Total 


56% 


48% 


47% 


46% 


45% 


43% 


Doctorate-granting 


78 


71 


74 


61 


61 


55 


Top 1 00 in research 














expenditures 


96 


85 


91 


90 


88 


78 


Other 


44 


63 


65 


48 


49 


45 


Nondoctorate-granting 


28 


20 


14 


25 


24 


28 



NOTE: As used here, capital projects are repair/renovation projects with prorated costs of $100,000 or more for affected 



research space. Percentages are based on the number of institutions with some science and engineering research space. 

SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



Similar percentages of institutions undertook repair/ renovation projects in fiscal 
years 1992-1993, and in 1994-1995. In 1992-1993, 46 percent of all research- 
performing colleges and universities undertook some type of repair/ renovation 
project; during the next two fiscal years, 45 percent were engaged in such projects. 
Little fluctuation occurred across different types of institutions. 



In What Fields Were 
Repair/Renovation Projects 
Undertaken? 



Repair/ renovation projects were more likely to have occurred in some S&E fields 
than others. Table 4-7 shows that during fiscal years 1994-1995, repair/ renovation 
projects were most likely to have been started within medical schools in either the 
medical sciences (55 percent) or the biological sciences (46 percent). Research- 
performing institutions also began repair/ renovation projects in engineering (29 
percent), the agricultural sciences (27 percent), and the physical sciences (23 
percent). 
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Table 4-7. Trends in percentage of institutions starting capital projects to repair/renovate 
science and engineering (S&E) research facilities by field: 1986-1997 



Field 


7996-7997 j 






1992 - 1993 ] 


7994-7995 


7996-7997 

(scheduled) 


Total 

Biological sciences— 


56% 1 


48% 


47% 


45% 


44% 


43% 


outside medical school 


23 ! 


1 24 


22 


22 


22 


19 


Physical sciences 


22 


23 


22 


22 


| 23 


22 


Psychology 


9 


4 


10 1 


4 


5 


7 


Social sciences 


8 


5 




5 


8 


8 


Mathematics 


8 


8 


4 


2 


3 


1 


Computer sciences 
Earth, atmospheric, and 


15 


5 


10 


6 


6 


4 


ocean sciences 


13 


9 


13 


13 


11 


13 


Engineering 


42 


37 


24 


30 


29 


23 


Agricultural sciences 
Medical sciences— 


33 


25 


27 


18 


27 


20 


outside medical school 
Medical sciences— 


12 


12 


22 


16 


16 


17 


medical school 
Biological sciences— 


54 


44 


62 


61 


55 


40 


medical school 

1 n I 1 i -i- _ _ 


45 


41 


46 


39 


46 


44 



1 Psychology and social sciences were not differentiated in the questionnaire item for the 1 990-1 991 period. 



NOTE: As used here, capital projects are repair/renovation projects with prorated costs of $100,000 or more for affected 
research space. Percentages are based on the number of institutions with some science and engineering research space. 

SOURCE: National Science founc/at/on/SRS, 7996 Survey of Scientific and fng/neerrng Research Facilities at Colleges and 
Universities. 
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O Colleges and universities spent $2.8 billion to construct 

science and engineering (S&E) research facilities during fiscal 
years 1994 and 1995. The main source of construction funding 
was state and local governments ($1.2 billion, or 43 percent of 
all construction funding). There was a decrease in direct 
construction funding coming from the Federal government. 
Funds from the Federal government used to defray the 
indirect costs of conducting Federally funded research are 
counted as institutional funding. 

0 Repair/ renovation projects were most likely to be funded 
through institutional sources; of the $1.1 billion of 
repair/ renovation expenditures undertaken by colleges and 
universities in fiscal years 1994-1995, $433 million (41 percent) 
came from institutional funds. The proportion funded by the 
Federal government increased from 6 percent in 1990-1991 to 
10 percent in 1994-1995 (a total in 1994-1995 of $111 million). 

0 State and local governments were the largest single source of 
funding for the construction of S&E research facilities in 
public institutions in fiscal years 1994-1995. 

O For the 1994-1995 fiscal years, the single largest source of 
funding for the construction of S&E research facilities at the 
private universities in the top 100 was institutional funds. 
Private, other doctorate-granting institutions and 
nondoctorate-granting institutions relied primarily on private 
donations in fiscal years 1994-1995. 
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Background 



Funding for both the construction of facilities and the repair/ renovation of existing 
S&E research space continued to decline between fiscal years 1992-1993 and 1994- 
1995. The sources of funding for construction of space and the repair/ renovation of 
existing space also changed between these two time periods. Below, we discuss 
how higher education institutions financed S&E capital projects between 1990 and 



1995. 



The Survey Question 

Institutional respondents were asked to report funding sources for projects to 
construct S&E research facilities and to report funding sources to rep air/ renovate 
S&E research space. Respondents reported only the projects that cost over $100,000, 
and that began in fiscal years 1994-1995. Possible sources of funding included the 
Federal government, state or local governments, private donations, institutional 
funds, tax-exempt bonds, debt financing, and other sources. (See Item 5 of the 
survey in Appendix C.) 



Data Considerations 

Institutions reported construction and repair/ renovation projects only for S&E 
research space exceeding $100,000. Considerable diversity of funding for these 
projects is possible. Federal funding, for instance, can include specific facilities 
support programs administered by the National Science Foundation (NSF) and the 
National Institutes of Health (NIH). Federal funding also might include non-peer- 
reviewed projects that are specified individually through Congressional legislation, 
rather than specific agency programs. Overlap between the funding categories is 
possible. For example, indirect costs included as institutional funds can come from 
Federal, state, and local governments, as well as from industry. 

No survey information distinguished indirect cost recovery from other institutional 
funding (e.g., the use of operating or endowment funds). 
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Once again, dollar figures for years prior to 1995 were adjusted using the Bureau of 
the Census's Composite Fixed-Weighted Price Index for Construction. This 
adjustment means that dollar figures presented in this report do not match figures 
presented in previous reports. 

Because of the support that state governments provide to public higher education, 
the control of the institution becomes relevant to discussions of the funding of 
capital projects involving S&E research space. Therefore, this chapter is the only one 
that distinguishes between public and private institutions. 



Findings 

How Did Colleges and 
Universities Fund Construction 
and Repair/Renovation of S&E 
Research Space? 

Colleges and universities spent $2.8 billion to construct S&E research facilities 
during fiscal years 1994 and 1995. The main source of construction funding was 
state and local governments ($1.2 billion, or 43 percent of all construction funding). 
This was an increase from prior years, both relatively and absolutely; in fiscal years 
1992-1993, state and local governments contributed $1.0 billion in constant 1995 
dollars, or 34 percent of all construction funding. 

Direct federal funding of construction at colleges and universities dropped from 
$537 million in 1990-1991, to $497 million in 1992-1993, to $207 million in 1994-1995. 
Corresponding to this decline, the relative proportion of construction costs 
contributed directly by the Federal government dropped from 16 percent in 1990- 
1991 and 1992-1993, to 7 percent in 1994-1995. However, substantial Federal funding 
comes through overheads on grants and contracts from the Federal government. 
These overhead payments are used to defray the indirect costs of conducting 
Federally funded research and are counted as institutional funding. 

In addition to increases in state and local government funding, institutional funds 
accounted for a larger amount of construction dollars in 1994-1995 than in 1992-1993 
($442 million and $405 million respectively). Finally, the use of tax exempt bond 
funding for construction decreased from $670 million in 1992-1993, to $426 million in 
1994-1995. An increase in other debt funding partly made up for this decrease, as 
other debt financing rose from $42 million in 1992-1993, to $146 million in 1994-1995 
(Table 5-1). 
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Table 5-1 . Trends In the sources of funding for construction of science and engineering (S&E) 

research facilities: 1990-1995 
(constant 1995 dollars in millions) 1 





Dollar contribution 


All sources 


Federal 


State/ Local 


Private 

Donations 


Institutional 

Funds 


Tax 

Exempt 


Other 

Debt 


Other 

Sources 


All Institutions 


















1 990-1 991 


$3,351 .1 


$536.7 


$1,077.0 


$397.0 


$443.9 


$81 9.1 


$39.9 


$37.2 


1 992-1 993 


3,039.8 


496.5 


1 ,047.2 


325.5 


404.7 


670.3 


42.1 


53.7 


1 994-1 995 


2,767.6 


206.5 | 


| 1,180.8 


360.0 


442.0 


426.1 


1 45.7 


6.5 




Relative contribution 










Private 


Institutional 




Other 


Other 




All sources 


Federal 


State/ Local 


Donations 


Funds 


Exem pt 


Debt 


Sources 


All Institutions 


















1 990-1 991 


100% 


16% 


3 2% 


12% 


1 3% 


2 4% 


1% 


1% 


1 992-1 993 


1 00 


16 


34 


1 1 


1 3 


22 


1 


2 


1 994-1 995 


1 00 


7 


43 


1 3 


1 6 


1 5 


5 


0 



1 Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census's Composite Fixed-Weighted 
Price Index for Construction. 



NOTE: Percentages may not total to 100 due to rounding. 

SOURCE: National Science foundat/on/SRS, 1996 Survey of Scientific and Engineerin g Research Facilities at Colleges and 
Universities. 



Repair/ renovation projects were more likely to be funded through institutional 
sources; of the $1.1 billion of repair/ renovation expenditures undertaken by colleges 
and universities in 1994-1995, $433 million (41 percent) came from institutional 
funds. The proportion funded by the Federal government increased from 6 percent 
in 1990-1991, to 7 percent in 1992-1993, to 10 percent in 1994-1995 (a total in 1994- 
1995 of $111 million). Much of the increase in repair/ renovation expenditures 
between 1992-1993 and 1994-1995 was funded by increasing contributions from 
institutional funds (from $358 million to $433 million over the period), from other 
debt funding (from $29 million to $79 million), and from private contributions (from 
$79 million to $111 million) (Table 5-2). 



Table 5-2. Trends in the sources of funding for repair and renovation of science and engineering (S&E) 

research facilities: 1990-1995 
(constant 1995 dollars in millions) 1 





Doiiar contribution }| 


All sources 


Federal 


State/ 1 
Local 1 


1 Private 
| Donations 


j Institutional 
[ Funds 


Tax 

Exem pt 


Other 

Debt 


Other || 
Sources 


All Institutions 


















1 990-1 991 


$929.8 


$55.3 


$2 73.7 


$1 1 3.2 


$400.1 


$ 74.8 


$9.0 


$3.5 


1 992-1 993 


902.5 


60.9 


272.5 


78.5 


357.5 


86.7 


29.0 


1 7.4 


1994-1 995 


1 ,058.0 


1 1 0.6 


265.6 


1 10.7 


1 432.7 


50.5 


78.6 


9.3 




Relative contribution 










State/ 


Private 


Institutional 


Tax 


Other 


Other 




All sources 


Federal 


Local 


Donations 


Funds 


Exem pt 


Debt 


Sources 


All Institutions 


















1 990-1 991 


1 00% 


6% 


2 9% 


12% 


43% 


8% 


1% 


0% 


1 992-1 993 


1 00 


7 


30 


9 


40 


1 0 


3 


2 


1994-1995 


100 


10 


25 


10 


41 


5 


7 


1 



1 Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census’s Composite Fixed- Weigh ted 
Price Index for Construction. 



NOTE: Percentages may not total to 100 due to rounding. 

SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 
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How Did Public Institutions Fund 
the Construction of S&E 
Research Space? 



The source of funding for S&E construction projects in public, research-performing 
institutions varied across time and by institutional type (Table 5-3 and Figure 5-1). 



Table 5-3. Trends in the sources of funding for construction of science and engineering (S&E) 
research facilities at public institutions: 1990-1995 
(constant 1995 dollars in millions) 1 





Doiiar contribution 








State/ 


Private 


Institutional 


Tax 


Other 


Other 


Public Institutions 


All sources 


Federal 


Local 


Donations 


Funds 


Exempt 


Debt 


Sources 


Top 7 00 

1990-1991 


$1,520.1 


$172.8 


$644.7 


$135.7 


$238.0 


$312.7 


$8.8 


$7.3 


1992-1993 


1,565.4 


233.0 


611-8 


136.1 


159.9 


405.4 


17.5 


1.8 


1994-1995 


1,231.5 


107.6 


612.9 


86.8 


130.9 


273.3 


13.5 


6.5 


Other doctorate- 


















granting 

1990-1991 


626.5 


257.6 


256.8 


20.9 


66.1 


24.4 


0.0 


0.4 


1992-1993 


520.8 


113.2 


311.8 


28.9 


54.3 


12.9 


0.0 


0.0 


1994-1995 


346.6 


4.9 


261.1 


37.1 


10.7 


32.8 


0.0 


0.0 


Nondoctorate- 


















granting 

1990-1991 


128.0 


6.5 


9.8 


0.0 


0.0 


111.6 


0.0 


0.0 


1992-1993 


93.5 


6.2 


81.5 


0.0 


0.2 


3.9 


0.0 


1.7 


1994-1995 


294.3 


3.0 


290.5 


0.0 


0.8 


0.0 


0.0 


I o.o 




Relative contribution 








State/ 


Private 


Institutional 


Tax 


Other 


Other 


Public Institutions 


All sources 


Federal 


Local 


Donations 


Funds 


Exempt 


Debt 


Sources 


Top 100 

1990-1991 


100% 


11% 


42% 


9% 


16% 


21% 


1% 


0% 


1992-1993 


100 


15 


39 


9 


10 


26 


1 


0 


1994-1995 


100 


9 


50 


7 


11 


22 


1 


1 


Other doctorate- 


















granting 

1990-1991 


100 


41 


41 


3 


11 


4 


0 


0 


1992-1993 


100 


22 


60 


6 


10 


2 


0 


0 


1994-1995 


100 


1 


75 


11 


3 


9 


0 


0 


Nondoctorate- 


















granting 

1990-1991 


100 


5 


8 


0 


0 


87 


0 


0 


1992-1993 


100 


7 


87 


0 


0 


4 


0 


2 


1994-1995 


100 


1 


99 


0 


0 


0 


0 


0 



1 Current dollars have been adjusted to 1 995 constant dollars using the Bureau of the Census's Composite Fixed-Weighted 
Price Index for Construction. 



NOTE: Percentages may not total to 1 00 due to rounding. 



SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 
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Figure 5-1 . Trends in the Sources of Funding for S&E Research Construction Projects 
at Public Institutions: 1990-1995 



$2,400 



$ 2,000 *- 



$1,600 



$ 1,200 



$800 



$400 



$0 



$2,274.4 







[$465.3 | 








$2,180.0 



$443.2 



$165.0 




$1,872.4 




1990-1991 



1992-1 993 



1994-1995 



SOURCf: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 

□ State/Local □ Institutional Funds □ Federal □ Private Donations □ Other 

In constant dollars and in relative proportions (since fiscal years 1990-1991), the 
Federal government's contribution to S&E research construction projects was at its 
lowest in fiscal years 1994-1995. Funding from the Federal government to the public 
institutions in the top 100 totaled $107.6 million for the 1994-1995 fiscal years. For 
the previous two fiscal years. Federal funding totaled $233 million in constant 
dollars. Funding from the Federal government to the other doctorate-granting 
universities declined from $113.2 million in 1992-1993 to $4.9 million in 1994-1995. 
Although relatively low compared to both groups of doctorate-granting institutions. 
Federal funding for the construction of S&E facilities at nondoctorate-granting 
institutions also declined, from $6.2 million in fiscal years 1992-1993, to $3 million in 
1994-1995. 

State and local governments were the largest single source of funding for the 
construction of S&E research facilities in fiscal years 1994-1995, for all three types of 
public institutions. Public institutions in the top 100 received $612.9 million from 
state and local governments (representing approximately half of all construction 
funds). The public, other doctorate-granting institutions received $261.1 million 
from this source (75 percent of all construction funds). The public, non doctorate- 
granting institutions received virtually all of their construction funds from state and 
local governments ($290.5 million, or 99 percent of all funding). 

The proportion of funding derived from state and local governments to construct 
S&E research space also increased dramatically for both the public, other doctorate- 
granting institutions and the nondoctorate-granting institutions. For the 1990-1991 
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fiscal years, state and local governments provided 41 percent of the funding of S&E 
facilities for public, other doctorate-granting institutions. For the next two fiscal 
years, this percentage increased to 60, and for 1994-1995, to 75. For the 1990-1991 
fiscal years, state and local government provided only 8 percent of the construction 
funding to the nondoctorate-granting institutions. Funding increased to 87 percent 
for the next two fiscal years, and then to 99 percent in fiscal years 1994-1995. 

Tax-exempt bonds were the second largest source (22 percent) of funding for 
construction projects at the public institutions in the top 100 for fiscal years 1994- 
1995. Other public, doctorate-granting institutions derived only 9 percent of their 
funding from tax exempt bonds during that period, and the nondoctorate-granting 
institutions derived no funds whatsoever from that source. Institutional funds, 
which provided 11 percent of the construction funding for the public universities in 
the top 100 in 1994-1995, contributed only 3 percent of the total funding for such 
projects in the public, other doctorate-granting institutions, and less than 1 percent 
of the funding at nondoctorate-granting institutions. 



How Did Private Institutions 
Fund the Construction of S&E 
Research Space? 

Private, research-performing institutions funded the construction of S&E research 
facilities differently than did public institutions. Unlike public colleges and 
universities, private institutions received very little funding from state and local 
governments for these projects. For the 1994-1995 fiscal years, private institutions in 
the top 100 received $9.1 million from state and local governments, only 1 percent of 
all construction funding. Other, doctorate-granting institutions received $7.2 million 
(9 percent) of their total S&E construction funding from state and local governments. 
Private, nondoctorate-granting institutions did not receive any money from state 
and local sources in fiscal years 1994-1995 (Table 5-4 and Figure 5-2). 
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Table 5*4. Trends in the sources of funding for construction of science and engineering (S&E) 
research facilities at private institutions: 1990-1995 
(constant 1995 dollars in millions) 1 



Private Institutions 


Dollar contribution | 


All sources 


Federal 


State/ 

Local 


Private 

Donations 


Institutional 

Funds 


Tax Exempt 
Bonds 


Other Debt 


Other 

Sources 


Top 100 


















1990-1991 


$756.2 


$44.6 


$164.6 


$218.4 


$56.0 


$211.9 


$31.1 


$29.5 


1992-1993 


628.1 


3.9 


37.1 


136.4 


172.5 


203.4 


24.5 


50.2 


1994-1995 


775.6 


87.9 


9.1 


154.2 


290.1 


105.5 


128.8 


0.0 


Other doctorate- 


















granting 




49.4 














1990-1991 


303.8 


1.0 


16.8 


79.6 


157.0 


0.0 


0.0 


1992-1993 


225.7 


138.9 


5.0 


19.9 


17.5 


44.4 


0.0 


0.0 


1994-1995 


83.3 


0.9 


7.2 


65.9 


5.9 


0.0 


3.4 


0.0 


Nondoctorate- 


















granting 


















1990-1991 


16.5 


5.7 


0.0 


5.2 


42 


I' 4 


0.0 


0.0 


1992-1993 


6.3 


1.4 


0.0 


4.2 


0.3 


0.3 


0.0 


0.0 


1994-1995 1 


1 36.3 


2.2 


0.0 I 


1 16.0 j 


| 3.6 | 


14.5 


. 0.0 


0.0 




Relative contribution 








I State/ 


Private 1 


| institutional 1 


flax Exempt 




Other 


Private Institutions 


All sources 


Federal | 


| Local 


Donations 


1 Funds [ 


j Bonds 


Other Debt 


Sources 


Top 100 










rn 


f 






1990-1991 


100% 


6% 


j 22% 


29% 


1 7 % 


28% 


4% 


4% 


1992-1993 


100 


1 


1 6 


22 


27 


32 


4 


8 


1994-1995 


100 


11 


1 


20 


37 


14 


17 


0 


Other doctorate- 


















granting 


















1990-1991 


100 


16 


0 


6 


26 


52 


0 


0 


1992-1993 


10° 


62 


2 


9 


8 


20 


0 


0 


1994-1995 


100 


1 


9 


79 


7 


0 


4 


0 


Nondoctorate- 


















granting 


















1990-1991 


100 


34 


0 


31 


26 


9 


0 


0 


1992-1993 


■ 100 


22 


0 


67 


5 


5 


0 


0 


1994-1995 


100 


6 


0 


44 


l 10 j 


1 40 


0 


0 



1 Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census’s Composite Fixed-Weighted 
Price Index for Construction. 



NOTE: Percentages may not total to 100 due to rounding. 

SOURCE: National Science Foundat/on/SKS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 
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Figure 5-2. Trends in the Sources of Funding for S&E Research Construction Projects 
at Private Institutions: 1990-1995 




SOURCE: National Science Foundation/SRS, 7996 Survey of Scientific and Engineering Research Facilities at Colleges 
and Universities. 



□ State/Local □ Institutional Funds EJFederal □ Private Donations DOther 

For the 1994-1995 fiscal years, the single largest source of funding for the 
construction of S&E facilities at private institutions in the top 100 was institutional 
funds— funds that provided 37 percent of all S&E construction funding. For private, 
other doctorate-granting institutions, 79 percent of all S&E construction funding 
came from private donations. Similarly, private donations were the source 
providing the largest single share of funding to private, nondoctorate-granting 
institutions. Private donations, in fact, comprised 44 percent of all construction 
funding at those institutions. 

Federal funding for S&E construction projects at the private institutions in the top 
100 was higher for fiscal years 1994-1995 than for either of the other two fiscal years 
examined. In 1994-1995, the Federal government provided these institutions with 
$87.9 million for projects, a dramatic increase over the $3.9 million provided for the 
1992-1993 fiscal years. At private, other doctorate-granting institutions. Federal 
funding dropped from $138.9 million in the 1993-1994 fiscal years to $.9 million over 
the next two fiscal years— a decline from 62 to 1 percent of the relative contribution. 
Private, nondoctorate-granting institutions experienced a slight increase in Federal 
funds for the construction of S&E research facilities between fiscal years 1992-1993 
and 1994-1995, from $1.4 million to $2.2 million. However, in relative terms, due to 
large increases in funding from private donations and tax exempt bonds, the overall 
percentage contributed by the Federal government declined from 22 to 6 percent. 
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How Did Public Institutions Fund 
the Repair/Renovation of S&E 
Research Space? 

For fiscal years 1994-1995, state and local government was the single largest source 
of funding for the repair/ renovation of S&E research projects in all three types of 
institutions. In the public institutions in the top 100, state and local government 
provided $177.9 million to repair/ renovate existing S&E research space; this 
equaled over half (51 percent) of all repair/ renovation expenditures during fiscal 
years 1994-1995. State and local government provided public, other doctorate- 
granting institutions with $44.4 million during those years (44 percent of all such 
funding). Public, nondoctorate-granting institutions received $32.1 million from 
state and local governments (70 percent of all repair/ renovation funding) (Table 5- 

5). 
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Table 5-5. Trends in the sources of funding for repair/renovation of science and engineering 
(S&E) research facilities at public institutions: 1990-1995 
(constant 1995 dollars in millions) 1 





Dollar contribution | 








State/ 


Private 


Institutional 


Tax Exempt 




Other 


Public Institutions 


All sources 


Federal 


Local 


Donations 


Funds 


Bonds 


Other Debt 


Sources 


Top 7 00 

1990-1991 


$369.7 


$14.6 


$161.7 


$49.3 


1 $131.4 


$12.0 


$0.0 


$0.7 


1992-1993 


429.4 


13.6 


174.0 


26.6 


144.3 


56.3 


-1.7 


12.8 


1994-1995 


348.5 


23.4 


177.9 


6.6 


120.1 


14.3 


0.9 


5.3 


Other doctorate- 


















granting 

1990-1991 


116.0 


12.4 


83.5 


0.0 


18.5 


1.6 


0.0 


0.0 


1992-1993 


119.6 


20.1 


73.0 


0.3 


21.9 


4.0 


0.0 


0.1 


1994-1995 


101.3 


8.4 


44.4 


9.1 


34.2 


4.0 


0.0 


1.2 


Nondoctorate- 


















granting 

1990-1991 


20.3 


0.8 


17.8 


0.0 


1.7 


0.0 


0.0 


* 0.0 


1992-1993 


13.4 


3.5 


9.3 


0.0 


0.6 


. 0.0 


0.0 


0.0 


1994-1995 


45.9 | 


1 71 


32.1 


0.2 


6.5 


0.0 


0.0 I 


| 0.0 




Relative contribution 








State/ 


Private 


Institutional 


Tax Exempt 


1 


| Other 


Public Institutions 


All sources 


Federal 


Local 


Donations 


Funds 


Bonds 


Other Debt | 


| Sources 


Top 700 

1990-1991 


100% 


4% 


44% 


i i3 °/° 


36% 


3% 


0% 


0% 


1992-1993 


100 


3 


41 


6 


34 


13 


0 


3 


1994-1995 


100 


7 


51 


2 


34 


4 


0 


2 


Other doctorate- 


















granting 

1990-1991 


100 


11 


72 


0 


16 


1 


0 


0 


1992-1993 


100 


17 


61 


0 


18 


3 


0 


0 


1994-1995 


100 


8 


44 


9 


34 


4 


0 


1 


Nondoctorate- 


















granting 

1990-1991 


100 


4 


88 


0 


8 


0 


0 


0 


1992-1993 


100 


26 


69 


0 


5 


0 


0 


0 


1994-1995 


100 


,5 


70 


0 


14 


0 


0 


0 



1 Current dollars have been adjusted to 1 995 constant dollars using the Bureau of the Census's Composite Fixed-Weighted 
Price Index for Construction. 



NOTE: Percentages may not total to 100 due to rounding. 

SOURCE: National Science Found ation/SRS, 7996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



For the public, doctorate-granting institutions (both the top 100 and other doctorate- 
granting), institutional funds comprised the second largest source of funding for the 
repair/ renovation of S&E research space for fiscal years 1994-1995. In both types of 
institutions, those funds accounted for 34 percent of the total. 
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How Did Private Institutions 
Fund the Repair/Renovation of 
S&E Research Space? 

Between fiscal years 1992-1993 and 1994-1995, funding of S&E repair/ renovation 
projects in private, research-performing institutions increased in all three types of 
institutions. This was not the case for the public institutions. Across the two time 
periods, the funding of S&E repair/ renovation projects in private institutions in the 
top 100 increased from $243.8 million to $406.2 million. In private, other doctorate- 
granting institutions, funding increased from $74.8 million to $125.2 million. 
Funding for projects in private, nondoctorate-granting institutions increased from 
$21.6 million to $30.9 million (Table 5-6). 

The private, doctorate-granting institutions— both the top 100 and other doctorate- 
granting— relied primarily on institutional funds to finance the repair/ renovation of 
S&E research space in fiscal years 1994-1995. Fifty-one percent of the total S&E 
funding for the private institutions in the top 100 came from institutional funds in 
that time period, equaling $208.1 million. Almost half (49 percent) of the funding to 
repair/ renovate S&E research space at the private, other doctorate-granting 
institutions was derived from institutional funds. 

Only 10 percent of the funding of S&E repair/ renovation projects at private, 
nondoctorate-granting institutions came from institutional funds for fiscal years 
1994-1995. Private donations totaling $16.8 million accounted for 54 percent of all 
repair/ renovation funding at private, nondoctorate-granting institutions. 
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Table 5-6. Trends in the sources of funding for repair/renovation of science and engineering 
(S&E) research facilities at private institutions: 1990-1995 
(constant 1995 dollars in millions) 1 




1 Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census's Composite Fixed-Weighted 
Price Index for Construction. 



NOTE: Percentages may not total to 1 00 due to rounding. 

SOURCE: National Science Foundation/SRS, 7996 Survey of Scient ific and Engineering Research Facilities at Colleges and 
Universities. 
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o In 1996, 55 percent of research-performing institutions 

reported construction or repair/ renovation projects that were 
needed but had to be deferred because funds were not 
available. 

0 The cost of these deferred projects was $9.3 billion. Sixty 
percent of deferred capital project needs were for 
construction, and 40 percent were for repair/ renovation. 

0 The top 100 research-performing universities accounted for 71 
percent of the total deferred costs. Other doctorate-granting 
institutions accounted for 21 percent of the total deferred 
costs. Nondoctorate-granting institutions accounted for 8 
percent of the total deferred capital project costs. 

o Seventy-nine percent ($7.4 billion) of total deferred capital 
project expenditures were included in institutional plans. 

o Between fiscal years 1994 and 1996, deferred capital project 
costs included in institutional plans increased $1.2 billion, 
from $6.2 billion to $7.4 billion in constant dollars. The 
majority of this increase was in deferred repair/ renovation 
costs (an increase of $970 million, compared with an increase 
of $259 million in deferred construction costs). 

0 If combined with the conservative estimate of $.7 billion in 
deferred infrastructure costs that can be attributed to S&E 
research, the total deferred S&E research facilities and 
infrastructure needs of colleges and universities totalled $10 
billion. 
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Background 



NSF's Survey of Scientific and Engineering Research Facilities at Colleges and Universities 
has provided considerable data on the amount, condition, and capital project 
activity in our nation's research-performing institutions since 1988. An issue of 
critical importance to policy makers and an important reason for the legislation 
mandating NSF's biennial facilities survey is the desire to determine how much 
more S&E research space colleges and universities need, as well as to determine the 
costs of repairing/ renovating existing S&E research facilities. 

This chapter reports on the costs of deferred projects for construction and 
repair/ renovation that are necessary to meet existing S&E research commitments, 
but that cannot be funded with available resources. 



The Survey Questions 

The 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities expanded a question asked for the first time in 1994, in order to 
determine construction and repair/ renovation costs that institutions had deferred. 
The earlier effort requested information only about deferred capital projects that 
were included in an approved institutional plan. In 1996, institutions reported 
separately the construction and repair/ renovation costs for projects included in 
such plans, as well as for projects not included. 

Four criteria were used to define deferred projects (see Item 7 of the survey in 
Appendix C): 

0 The project must be necessary to meet the current S&E research program 
commitments; 

0 The project was not scheduled for fiscal year 1996 or 1997; 

0 The project was not funded; and 

<> The project was neither for the purpose of developing new programs nor for 
expanding faculty beyond what is required to fulfill current S&E research 
program commitments. 

Institutions also were asked to report their deferred central campus infrastructure 
construction and repair/ renovation needs. These deferred needs were defined 
using the same criteria as for facilities, and institutions were asked to report 
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separately those in institutional plans and those not in plans. Central campus 
infrastructure was defined as those systems that exist between the buildings of a 
campus and the nonarchitectural elements of campus design. Examples included 
central wiring for telecommunications systems, waste storage and disposal facilities, 
electrical wiring between buildings, central heating and air exchange systems, 
drains, sewers, roadways, walkways and parking systems. Plumbing, lighting, 
wiring, air exchange systems and the like that exist within a building or within five 
feet of the building foundation were considered building infrastructure and were 
excluded from this definition of central campus infrastructure. 



Data Considerations 

The concept of need, particularly its application to S&E research space, is complex to 
define and measure. To attain consistency, the questions tie the notion of need to a 
defined boundary. Without such a boundary, a measurement of need readily 
becomes a measurement of hopes and wishes. 

The term "research program commitments" forces respondents to consider only 
those R&D activities that are budgeted, approved, and funded, which precludes 
institutions from indicating they need space in a field within which they do not 
currently have a research program. The boundaries placed upon these definitions of 
need intentionally produce conservative estimates, rather than unbounded and 
untested wish lists. 

In the 1994 survey, only 40 percent of all institutions indicated that they had an 
approved institutional plan that included deferred space. There was concern that 
the requirement for an approved institutional plan might have been too restrictive 
by excluding institutions which had real facilities needs but lacked an institutional 
plan. In 1996, all institutions were eligible to respond to the question on deferred 
needs regardless of whether they had an approved institutional plan. As a result, 55 
percent of institutions indicated deferred needs for either construction or repair or 
renovation, allowing a more inclusive estimate than was available in 1994. Eleven 
percent of all institutions reported only needs that were not part of an institutional 
plan, presumably because a plan did not exist. 
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To What Extent Did Colleges and 
Universities Have Deferred 
Capital Projects for S&E Research 
Facilities? 



In 1996, 55 percent of research-performing institutions reported construction or 
repair/ renovation projects that were needed but had to be deferred because funds 
were not available. Eighty percent of these institutions had included these deferred 
projects in an approved institutional plan. Forty-five percent of the colleges and 
universities that reported deferred projects also identified projects that were not 
included in an approved institutional plan. 

The total estimated cost for deferred S&E research construction and 

repair/ renovation projects in 1996 was $9.3 billion. This total includes both projects 

that were in institutional plans and those that were not (Table 6-1). 

Table 6-1 . Expenditures for deferred capital projects to construct or repair/ren ovate 
science and engineering (S&E) research facilities by institution type, 
type of project, and whether project was included in institutional plans 
(dollars in millions) 



Institution type ; |;i: 


■ fnstitiitio 

■■ I:; :'||f 

Tofon^rt^-aew 

ticitkies 


fcdin ■ 

' To 

repMrt&ndvbte 

ejd^dngSS£ 

Ij 


Not tact 
i thstifijtio 

Taicons tructaem 
S&E research 

■ni 


tided m . 

net Plans 1 

To 

■ refmr/renotfkfe 
existing $&£ 

research 


llllliillllll 


Total 


$4,629 


$2,790 


$1,046 


$876 


$9,341 


Do c to rate- gra n ti ng 


4,307 


2,495 


1,004 


763 


8,569 


Top 100 in research 












expenditures 


3,480 


1,653 


904 


601 


6,638 


Other 


82 7 


842 


101 


162 


1,932 


No n d octo ra te-gra n tin g 


322 


295 


42 


113 


772 



SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 
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Over three-quarters of the total deferred capital project expenditures reported by 
institutions (79 percent or $7.4 billion) were included in institutional plans. While it 
is reasonable to suppose that the top 100 institutions would be more likely than 
other kinds of institutions to have extensive plans identifying deferred needs, this 
was not the case. Seventy-seven percent of all deferred capital project needs among 
top 100 institutions were identified in approved institutional plans ($3.5 billion + 
$1.7 billion divided by $4.6 billion). By contrast, 86 percent of the deferred capital 
project needs of other doctorate-granting institutions and 80 percent of 
nondoctorate-granting institutions' deferred capital project needs were part of 
institutional plans. Deferred construction project costs were more likely than 
deferred repair/ renovation project costs to be part of overall institutional plans. 
Eighty-two percent of all deferred construction costs were part of institutional plans, 
compared with 76 percent of all repair/ renovation costs. 

Overall, 60 percent of all deferred capital project needs (both those included in 
institutional plans and those not included) were for construction ($4.6 billion + $1.0 
billion divided by $9.3 billion). Top 100 institutions had greater deferred 
construction needs than repair/ renovation needs ($4.4 billion versus $2.3 billion). 

For both the other doctorate-granting universities and the nondoctorate-granting 
institutions, deferred repair/ renovation needs exceeded deferred construction 
needs. 

The top 100 research-performing universities accounted for 71 percent of the total 
deferred needs, both those in and not in plans ($6.6 billion divided by $9.3 billion). 
Other doctorate-granting institutions accounted for 21 percent of the total deferred 
costs. Nondoctorate-granting institutions accounted for 8 percent of the total 
deferred capital project costs ($.8 billion divided by $9.3 billion) (Table 6-1). 
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Figure 6-1 . Unfunded Science and Engineering (S&E) Research Facilities Needs 
Included in Institutional Plans: 1996 
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$.842 



$.295 




Construction 
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0 Nondoctorate-granting il Other doctorate-granting DToplOO 

SOURCE: National Science Foundation/SRS, 7996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



How Have Deferred Needs 
Included in Institutional Plans 
Changed from 1994? 

Between fiscal years 1994 and 1996, deferred capital project costs included in 
institutional plans increased $1.2 billion, from $6.2 billion to $7.4 billion in constant 
dollars (Figure 6-1). The majority of this increase was in deferred repair/ renovation 
costs (an increase of $970 million, compared with an increase of $259 million in 
deferred construction costs). 

An increase of this magnitude in deferred project costs in a two-year period raises 
questions about how institutions assessed their deferred needs, and warrants a 
more detailed examination of the deferred needs reported by participants in the 
survey. One hypothesis is that the needs identified in the question did not 
represent the considered judgments of the institutions, but rather an ephemeral 
"wish list" of capital projects. 

To determine whether this might be the case, the following test of the data was 
constructed. The institutions were split into three groups: one group wherein 
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deferred construction projects costs increased, one wherein the deferred 
construction costs remained the same, and one wherein deferred costs decreased 
(Table 6-2). 



Table 6-2. Change in deferred science and engineering (S&E) 
construction and re pair/ renovation needs 
reported in institutional plans: 1994 and 1996 



j ; ; | 


Construction:.: 


Repair/Rendvation 






institutions 


| • Change in 
if aggregate tided ’ ; \ 


Increased need 


84 


$2,850 


126 


J $1,833 


Constant Need/No Need 2 


372 




303 




Decreased Need 


104 


-2,591 


130 


-863 


Total 


560 


259 


560 


970 



1 Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census’s Composite Fixed-Weighted Price 
Index for Construction. 

2 Of the institutions indicating constant need for construction, all but two indicated no need in either survey. 

Of institutions indicating constant deferred needs in repair/renovation, all but one indicated no need in either year. 

SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 



The deferred construction costs of 84 institutions increased between 1994 and 1996, 
the costs of 372 institutions remained constant, and the deferred costs of 104 
institutions decreased. The increases represented an aggregate increase of $2.85 
billion, and the decreases represented an aggregate $2.6 billion reduction in need, 
for a net increase of $259 million in constant 1995 dollars. 

The fact that deferred costs reported by some institutions decreased allows a test of 
how carefully institutions actually considered their needs in answering questions on 
deferred projects. If institutions carefully considered their deferred needs in 
responding to the question, then when they built space or scheduled construction, 
their needs would be expected to decrease. If, on the other hand, institutions were 
just reporting "wish lists," deferred project costs might not have much to do with 
what had recently been constructed. By implication, if there is a strong correlation 
between recent construction and decreased need, it is plausible that institutions had 
worked from something like an inventory of needs, and that as projects in an area 
were completed, needs in that area would be reduced. To test this, institutions were 
examined whose deferred capital project needs had decreased from the amount they 
reported in 1994 to the amount they reported in 1996. The size of the decrease was 
correlated with the amount of space either constructed in 1994-1995 or scheduled for 
construction in 1996 or 1997, since both of these should reduce reported deferred 
capital project needs. The correlation was .41, a moderate size correlation. 

Apparently, the institutional plans for construction reported in 1996 took into 
account the amount of construction and construction scheduling that had occurred. 
By implication, deferred construction needs as reported by institutions represented 
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thoughtful judgments about the institutions' actual construction needs and did not 
appear to be "wish lists" of desired research facility projects. 

A similar test was performed using repair/ renovation costs, with less clear-cut 
results. For deferred repair/ renovation, 126 institutions' deferred 
repair/ renovations needs increased (representing an aggregate increase of $1.8 
billion in deferred repair/ renovation), 303 remained constant, and 130 institutions' 
deferred construction needs decreased (representing an aggregate $863 million 
reduction of need), with a net increase of deferred repair needs of $970 million in 
constant 1995 dollars. The amount of scheduled and completed repair/ renovation 
activity was correlated .27 with the amount of decrease in need, a somewhat weaker 
correlation than was found for construction. 

A case-by-case examination of the data suggested that when substantial repair 
activity occurred, the amount of repair reported as deferred decreased by more than 
the amount of the repair. It may be that some of the deferred repairs were redefined 
as need for construction, when the extent of repairs required became more evident. 
In any case, the judgment of deferred repair/ renovation need seems to involve 
both: (1) assessing the amount of repairs needed and subtracting the amount of 
repairs completed or scheduled; and (2) making judgments about the balance of the 
deferred repair needs and how they should be handled. 

A second hypothesis that could explain why construction and repair/ renovation 
planned needs increased from 1994 to 1996 would be that institutions were more 
likely to report having institutional plans in 1996 than in 1994. In the aggregate, this 
does not appear to be the case for construction planning; 142 institutions reported 
deferred plans for construction in institutional plans in 1994, compared with 131 in 
1996 (a decrease of 11). There was not a perfect overlap between the two years. 

Sixty percent of the institutions reporting construction plans in 1994 also reported 
plans in 1996, but 11 percent of institutions not reporting construction plans in 1994 
did report them in 1996. 

Table 6-3 shows differences between years in reporting of construction and 
repair/ renovation deferred needs. The average cost of deferred construction needs 
of those reporting in 1994, but not in 1996, was a bit smaller than those reporting in 
1996, but not in 1994 ($22 million versus $26 million). However, the number of 
institutions reporting deferred construction needs in institutional plans was 
somewhat larger (57 versus 46), so that the aggregate need was roughly constant 
($1.2 billion). Therefore, the net increase of $259 million in deferred construction in 
constant 1995 dollars came mainly from those reporting deferred construction plans 
in both years (because the average sizes of their plans increased from $37 million to 
$41 million). 
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Table 6-3. Consistency in reporting deferred construction 
and repair/renovation needs: 1994 and 1996 
(in millions) 















; JNeedin 
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7996 Cost of 
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No 


No 


372 




_ 


- 


- 


Yes 


No 


57 


$1,265 


$22 


- 


- 


No 


Yes 


46 


- 


- 


$1,183 


$26 


Yes 


Yes 


65 


3,105 


37 


3,447 


41 


Total 




560 


4,370 




4,630 




|§§ KCMIH/HBNOVATION ■ 




Need in::, .if 
|:i 1994 Plan H 


Need in 
7936 Plan 


Number of 


§ $befated^ • 


Average 1994 
Deferred ; j 


1996 Costvf 
: Deferred ■ 
1- Afeetf 


Average 1996 
Cost of 
Deferred 
Need 


No 


No 


303 


- 


- 


- 


- 


Yes 


No 


56 


$355 


$6 


- 


- 


No 


Yes 


90 


- 


- 


$1,184 


$13 


Yes 


Yes 


111 


1,465 


13 


1,606 


14 


Total 




560 


1,820 




2,790 





1 Current dollars have been adjusted to 1 995 constant dollars using the Bureau of the Census's Composite 
Fixed -Weighted Price Index for Construction. 



SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities. 

The average cost of deferred repair/ renovation projects did not change much ($14 
million versus $13 million) between 1994 and 1996 for institutions reporting in both 
years. Therefore, to account for the increase in deferred repair/ renovation projects, 
attention should be focused on institutions reporting in one year and not the other. 
This examination yields two observations: (1) more institutions reported deferred 
repair/ renovation projects in 1996 than in 1994; and (2) the average amounts per 
institution reported were much larger in 1996 than in 1994. Thirty-four more 
institutions reported deferred repair/ renovation projects in 1996 than in 1994 (201 
versus 167). The institutions reporting deferred repair needs for the first time in 
1996 reported much larger deferred repair needs than those who reported in 1994 
but not in 1996 (an average deferred need of $13 million per institution compared 
with $6 million). Thus, a larger number of institutions reported larger deferred 
projects accounts for the large increase in planned repair/ renovation. 

In sum, then, there is good reason to believe that deferred needs for capital projects 
included in institutional plans actually increased from 1994 to 1996 by nearly $1.7 
billion. Most of this increase was due to increased needs for repair/ renovation ($1.1 
billion). This increase in repair/renovation deferred needs was due to an increased 
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number of institutions identifying larger deferred needs on the average. The 
smaller increase in deferred construction needs ($.6 billion) was largely accounted 
for by the increasing scope of existing deferred construction projects among roughly 
the same institutions in 1996 as in 1994. 

Since estimating the costs of deferred projects is of great policy relevance, an 
alternative method of estimating unfunded construction and repair/ renovation 
needs was tested to determine whether it yielded an estimate consistent with this 
estimate of $9.3 billion. That approach relied on institutional estimates of how 
much additional space was needed in each field and what proportion of the space in 
the field required repair/ renovation. This alternative, described in Appendix E, 
yielded an estimate ($8.0 billion) in fair accord with the current method. This 
convergent validation provides additional assurance that the estimate of $9.3 billion 
in unfunded need for construction and repair/ renovation of S&E research space is a 
reliable one. 



To What Extent Did Colleges and 
Universities Have Deferred 
Capital Projects for the Central 
Campus Infrastructure? 

The facilities in which S&E research is conducted are supported by a campus 
infrastructure of walkways and roads, wiring for telecommunications and 
electricity, sewers and drains, air handling, waste storage and disposal and the like. 
It is difficult to establish how much of this central campus infrastructure supports 
the work of S&E research compared with other academic or residential needs. As 
noted in Chapter 1, 56 percent of all academic space is devoted to S&E, and nearly 
half of that space (48 percent) is for S&E research. There is concern that central 
campus infrastructures are not adequate to meet S&E research burdens on them. 

In 1996, research-performing institutions reported deferred construction and 
repair/ renovation costs affecting their central campus infrastructure. The estimated 
costs for these projects, both those included in institutional plans and those that 
were not, totaled $2.5 billion (Table 6-4). 
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Table 6-4. Expenditures for deferred capital projects to construct or repair/renovate 
central campus infrastructure by institution type, type of project 
and whether project was included in institutional plans 
(in millions of dollars) 





(nstitutforiat Wans 


{ '/tMtjh&udod' M'; ! : ] : : : S 

: fnsfitutbnal Plans 




:|||i ffbstitutio^fype::^S 


new central 
^ icampUS\ 
infrastructure 


Torepair/renovate : 
existing centtat | : ; 
|||| campus '-yy 


To construct 
hew central :] 
campus 
infrastructure 


To repair/renovate 
existing central 
.campus 
. : ^infrastructure 


; ; Total 


Total 


761 


897 


171 


625 


2,454 


Doc to ra te- gra n ti n g 
Top 100 in research 


| 738 


814 


170 


1 623 


2,345 


expenditures 


538 


729 


155 


491 


1,913 


Other 


200 


85 


15 


132 


432 


Nondoctorate-granting 


23 


83 


1 


2 


109 



SOURCE: National Science Found ation/SRS, l 996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



Approximately two-thirds of the total deferred cost to either construct or 
repair/ renovate the central campus infrastructure (68 percent) was included in 
institutional plans ($761 million + $897 million divided by $2.5 billion). Almost all 
of the deferred central campus infrastructure costs estimated by the nondoctorate- 
granting institutions (97 percent, or $23 million + $83 million divided by $109 
million) were included in institutional plans. 

It should be noted that this $2.5 billion in deferred central campus infrastructure 
costs is in addition to the $9.3 billion identified above. Since 56 percent of all 
academic space is devoted to S&E, and 48 percent of that space is research space, a 
conservative estimate of S&E research needs for central campus infrastructure might 
be calculated as $.7 billion ($2.5 billion x .56 x .48). It should be recognized that (1) 
S&E research is probably more demanding of central campus infrastructure than 
other space, and (2) it is more difficult to prorate infrastructure costs than research 
facilities costs. Thus, $.7 billion is a very conservative estimate of the S&E research 
infrastructure deferred project costs. 

Combining this $.7 billion with the $9.3 billion in deferred S&E research capital 
projects estimated above, the total deferred S&E research facilities and infrastructure 
needs of colleges and universities totalled $10 billion. 
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o In 1996, the 68 research-performing Historically Black 
Colleges and Universities (HBCUs) contained 9 million net 
assignable square feet (NASF) of science and engineering 
(S&E) space. Slightly over a quarter of this space, 2.4 million 
NASF or 26 percent, was considered to be research space. 

0 Ninety-seven percent of the research-performing HBCUs 
reported research space in the biological sciences outside of 
medical schools and 79 percent had S&E research space in the 
physical sciences. 

0 The construction of S&E research space in HBCUs has 
declined steadily since fiscal years 1990-1991, from $42.5 
million to $21.3 million in fiscal years 1994-1995. 

<> Expenditures for repair/ renovation fluctuated since fiscal 
years 1990-1991, decreasing from $24.2 million in 1990-1991 to 
$9.6 million in 1992-1993, and then increasing to $22 million in 
1994-1995. 

0 All research-performing HBCUs reported a need for 753,103 
additional NASF of S&E research space, only 22 percent of 
which was scheduled for construction in fiscal year 1996 or 
1997. 

o The HBCUs reported that 328,382 NASF of S&E research 
space needed major renovation or replacement, of which 13 
percent was scheduled in fiscal year 1996 or 1997. 

0 HBCUs reported a total of $302 million in S&E capital projects 
that were needed but had to be deferred because there was 
not sufficient funding available. 
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For over a century, HBCUs have played an important role in the higher education of 
black students. In the fall of 1993, over 282,000 students attended the 107 colleges 
and universities considered HBCUs by the U.S. Department of Education. 

Many of the HBCUs are relatively small institutions, with considerably less research 
space than other research-performing institutions. Given budget constraints in 
recent years, the construction of S&E research space has been limited. Yet, HBCUs 
are important to the production of black scientists and engineers. Although they 
enroll only 17 percent of all black college students nationwide, HBCUs awarded 44 
percent of all bachelor's degrees in the sciences that went to black students in 1990 
(Academe, January/ February 1995). 

This chapter profiles S&E research facilities at the research-performing HBCUs; and 
examines the amount of S&E space, its adequacy and condition, capital project 
activity, funding sources, and the need for additional or renovated space. 



The profile of research facilities in HBCUs presented in this chapter is based upon 
all survey questions examined in previous chapters. 



The National Advisory Committee on Black Higher Education and Black Colleges 
and Universities identified 107 HBCUs. 1 Of this group, 29 reported separately 
budgeted research expenditures in 1988, the year in which the first, full-scale 
facilities survey was conducted by NSF. All of these institutions were included in 
the 1988 sample and in subsequent samples. In 1992, NSF identified an additional 
41 HBCUs that had separately budgeted research and development (R&D) 



1 The National Center for Education Statistics (NCES) and NSF both used the list developed by the 
White House Initiative on Historically Black Colleges and Universities to identify HBCUs. The 
discrepancy in the numbers of HBCUs reported by NCES (105) and NSF (107) results from differences 
in the way multi-campus institutions were counted. NSF counted each campus of multi-campus 
institutions as a separate unit; NCES considered multi-campus institutions as single entities. 
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expenditures. In 1992, the survey sample included the original panel of 29 
institutions, and the additional 41, for a total of 70 research-performing HBCUs. 
Two HBCUs, however, did not have R&D expenditures in 1994 or 1996, resulting in 
a total of 68 research-performing HBCUs for those two years. 

As a result of these additional HBCUs, two sets of estimates can be provided. 
Previous reports have focused on the original panel of 29 HBCUs. This report 
breaks from that tradition and presents data on the larger group of HBCUs, from 
1992 to 1996. Trends in results based on the panel of 29 HBCUs (from 1988) can be 
found in tables presented in Appendix F, "Detailed Statistical Tables." 

The reader also should keep in mind an important difference between the HBCUs 
profiled in this chapter and the research-performing colleges and universities 
discussed in the previous six chapters. HBCUs with any R&D expenditures are 
included in the sampling universe. The criterion for all other colleges and 
universities is more restrictive; they must have R&D expenditures of $50,000 or 
more. Many of the HBCUs discussed in this chapter, then, are predominantly 
teaching institutions with limited research needs. 



Findings 



How Much Research Space Did 
HBCUs Have? 



The 68 research-performing HBCUs contained 9.0 million NASF of S&E space in 
1996. Slightly over a quarter of this space (2.4 million NASF or 26 percent) was 
considered to be research space (Table 7-1). 

The total amount of S&E space in research-performing HBCUs has fluctuated 
somewhat since 1992. In that year, HBCUs reported a total of 9.1 million NASF of 
S&E space. Two years later, those same institutions reported 7.9 million NASF. In 
1996, the HBCUs reported 9.0 million NASF of S&E space, an amount close to that 
reported four years earlier. 
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Table 7-1 . Trends in the amount of space assigned to science and engineering (S&E) fields at 
Historically Black Colleges and Universities: 1992-1996 
(Net assignable square feet in millions) 



: Index 


| •• 19921;: 


llllliPilil 


1996 ' ; ; 


Total S&E space 


9.1 


7.9 


9.0 


S&E research space 


2.9 


2.2 


2.4 


S&E research space as a percentage of 
space 


32% 


28% 


26% 



SOURCE: National Science Foundation/SRS, 7996 Survey of Scientific and Engineering Research facilities 
at Colleges and Universities. 



The S&E research space also has shifted since 1992, from 2.9 million NASF in that 
year, to 2.2 million NASF in 1994, to 2.4 million in 1996. S&E research space has 
declined steadily, from 32 percent to 28 percent to 26 percent in the same three time 
periods. 



In What Fields Did HBCUs Have 
S&E Research Space? 

Like other research-performing colleges and universities, HBCUs were most likely 
to have S&E research space in the biological sciences outside of medical schools and 
in the physical sciences. In 1996, 97 percent of the research-performing HBCUs 
reported they had S&E research space in the biological sciences outside of medical 
schools. Seventy-nine percent of the HBCUs indicated that they had S&E research 
space in the physical sciences (Table 7-2). 

Compared to all research-performing institutions, the HBCUs were less likely than 
others in that category to have S&E research space in all fields (excepting the 
biological sciences outside of medical schools and the agricultural sciences). When 
compared to nondoctorate-granting institutions (the group most similar to the 
HBCUs in composition), the HBCUs were less likely to have S&E research space in 
all fields except the biological sciences outside of medical schools, the agricultural 
sciences, and mathematics (compare Table 7-2 with Table 1-5). 



loo 



0 



ige 7-4 



Chapter 7: Historically Black Colleges and Universities 



Table 7-2. Trends in the percentage of Historically Black Colleges and Universities with 
science and engineering (S&E) research space and the amount of 
S&E research space by field: 1 992-1 996 





Percentage with research space 


................................ 

If! Amount of research space f|.f 
111! | (NASP in thousands) 


Field : 


: i992 ” 


i \ 


*996 




mm 




Biological sciences— 1 

outside medicai schools 


930/0 


83% 


97% 


1,137 


480 


393 


Physical sciences 


72 


70 


79 


275 


280 


352 


Psychology 


27 


40 


49 


25 


33 


31 


Social sciences 


46 


45 


56 


78 


61 


77 


Mathematics 


44 


43 


54 


34 


36 


44 


Computer sciences 


36 


37 


49 


53 


52 


64 


Earth, atmospheric, 
and ocean sciences 


29 


16 


22 


64 


36 


54 


Engineering 


24 


28 


29 


302 


355 


364 


Agricultural sciences 


27 | 


24 


26 


497 


483 


595 


Medical sciences- 
outside medical schools 


26 


28 


26 


147 


141 


77 


Biological sciences- 
medical schools 


3 


4 


| 4 


121 II 


159 


150 


Medical sciences- 
medical schools 


5 


4 


| 4 


187 1 


69 


84 



SOURCE: National Science Foundation/SRS , 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities . 



In 1996, the agricultural sciences dominated the S&E research space, with 595,000 
NASF. Similar to other research-performing institutions, the amount of S&E 
research space in the agricultural sciences was disproportionate to the number of 
HBCUs that had space in that field; only 26 percent had S&E research space in the 
agricultural sciences in 1996. The biological sciences outside of medical schools had 

393.000 NASF of S&E research space in that same year. Over time, however, the 
amount of S&E research space in the biological sciences outside of medical schools 
declined, from 1.1 million NASF in 1992, to 480,000 in 1994, to 393,000 in the most 
current period. Medical science S&E research space outside of medical schools also 
declined, from 147,000 NASF in 1992, to 77,000 in 1996 (Table 7-2). 

Fields in which S&E research space in HBCUs increased at least 20,000 NASF 
between 1992 and 1996 include the physical sciences, from 275,000 NASF in 1992, to 

352.000 in 1996; engineering, from 302,000 NASF to 364,000 NASF in that time 
period; and agricultural sciences, from 497,000 to 595,000 NASF. 
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Did the HBCUs Consider the 
Amount of S&E Research Space 
to be Adequate? 



In 1996, as in 1994, HBCUs were more likely to report that space in the computer 
sciences was inadequate than in other S&E fields (Table 7-3). Fifty-seven percent of 
all HBCUs with S&E research space in the computer sciences indicated in 1996 that 
the amount of space was inadequate. This percentage declined from 1994, when 79 
percent of all HBCUs indicated inadequate space. It should be noted that S&E 
research space in the computer sciences increased between 1994 and 1996, from 
52,000 NASF to 64,000 NASF (Table 7-2). 



Table 7-3. Trends in the percentage of Historically Black Colleges and Universities 
reporting inadequate amounts of science and engineering (S&E) 
research space in existing fields: 1992-1996 



mid 


III 1 


giisiig 


'SB! 


Biological sciences- 
outside medical schools 


39% 


44% 


50% 


Physical sciences 


50 


49 


45 


Psychology 


68 


77 


48 


Social sciences 


41 


43 


42 


Mathematics 


45 


68 


30 


Computer sciences 


44 


79 


57 


Earth, atmospheric, 
and ocean sciences 


49 


45 


34 


Engineering 


36 


53 


56 


Agricultural sciences 


37 


25 


39 


Medical sciences— 
outside medical schools 


50 


53 


28 


Biological sciences— 
medical schools 


0 


0 


0 


Medical sciences— 
medical schools 


30 


33 


33 



SOURCE: National Science Foundation/SRS , 7 996 Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities. 



At least half of the HBCUs reported in 1996 an inadequate amount of S&E research 
space in engineering (56 percent) and in the biological sciences outside of medical 
schools (50 percent). Interestingly, the amount of engineering S&E research space 
increased steadily from 1992, from 302,000 NASF to 364,000 NASF four years later. 
Biological research space declined dramatically, however, as noted above. 
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What Was the Condition of 
Research Space in the HBCUs? 



In 1996, 14 percent of the S&E research space in the HBCUs was evaluated as 
"...requires major renovation or replacement to be used effectively." This amounted 
to 336,000 NASF. In 1994, 16 percent of the research space, or 352,000 NASF, was 
evaluated in the same way. Only 8 percent of the S&E research space (232,000 
NASF) was thought to require major renovation or replacement in 1992 (Table 7-4). 



Table 7-4. Trends In the percentage and amount of science and engineering (S&E) 
research space in Historically Black Colleges and Universities 
considered to require major renovation or replacement: 1992-1996 



Requires maj6r reffpvMion orreptacement 


1992 


T994|||| 


1996 


Percentage of space 


8% 


16% 


14% 


NASF in thousands 


232 


352 


336 



SOURCE: National Science Foundation/SRS, 7996 Surrey of Scientific and Engineering Research Facilities at Colleges 
and Universities. 



How Much Construction and 
Repair of S&E Research Space 
Have HBCUs Undertaken? 



Since 1990-1991, the amount spent to construct S&E research space at the research- 
performing HBCUs has declined dramatically, from $42.5 million in 1995 constant 
dollars to $21.3 million in fiscal years 1994-1995. The fields in which HBCUs 
constructed space varied from year to year. In 1992-1993, for example, the majority 
of construction (71 percent) occurred in the biological sciences. In fiscal years 1994- 
1995, the earth, atmospheric, and ocean sciences dominated the construction of S&E 
research space in HBCUs, with $14.5 million. In the two previous fiscal years, only 
$1.8 million was spent to construct space in that field (Table 7-5 and Figure 7-1). 
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Table 7-5. Trends in the construction of science and engineering (S&E) research projects at 
Historically Black Universities and Colleges by field: 1990-1995 
(constant 1995 dollars in thousands) 1 



Field ' 


1990-1991 






Total j 


$42,482 


$30,220 ; 


j $21,346 


Biological sciences, outside medical schools 


7,884 


20,870 


685 


Physical sciences 


6,184 


1,126 


0 


Psychology 


406 


0 


0 


Social sciences 


* 


0 


2,000 


Mathematics 


3,554 


0 


0 


Computer sciences 


0 


0 


0 


Earth, atmospheric, and ocean sciences 


2,615 


1,845 


14,464 


Engineering 


0 


2,100 


0 


Agricultural sciences 


7,263 


2,993 


4,197 


Medical sciences, outside medical schools 


9,492 


0 


0 


Biological sciences, medical schools 


0 


663 


0 


Medical sciences, medical schools 


0 


0 


0 


Other 1 


1 5,085 


625 


0 



"Combined with psychology in 1992 

1 Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census's Composite Fixed-Weighted 
Price Index for Construction. 



SOURCE: National Science Foundation/SRS, 7996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



Figure 7-1. 

Trends in Funding for New Construction at FIBCUs 




Source: National Science Foundation/SRS , 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 
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In fiscal years 1994-1995, HBCUs spent only slightly more to repair/ renovate S&E 
research space ($22 million) as they did to construct space ($21.3 million). Unlike 
construction expenditures, repair/renovation expenditures in HBCUs increased 
from fiscal years 1992-1993, from $9.6 million to $22 million. However, the 1994- 
1995 repair/ renovation expenditures were still lower than those in 1990-1991, when 
HBCUs spent $24.3 million (Table 7-6). 



Table 7-6. Trends in the repair/renovation of science and engineering (S&E) research projects at 
Historically Black Colleges and Universities by field: 1992-1996 
(constant 1995 dollars in thousands) 1 



. : :i: Field 


:: 1990*1991 






Total 


$24,222 


$9,594 


$21,959 


Biological sciences, outside medical schools 


2,963 


752 


4,643 


Physical sciences 


11,390 


4,159 


3,361 


Psychology 


0 


0 


0 


Social sciences 


★ 


0 


882 


Mathematics 


4,908 


557 


0 


Computer sciences 


3,500 


293 


268 


Earth, atmospheric, and ocean sciences 


0 


105 


0 


Engineering 


0 


554 


9,551 


Agricultural sciences 


174 


1,691 


600 


Medical sciences, outside medical schools 


362 


607 


428 


Biological sciences, medical schools 


0 


506 


1,700 


Medical sciences, medical schools 


927 


0 


171 


Other 


0 


371 


353 



"Combined with psychology in 1992 

1 Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census's Composite Fixed-Weighted 
Price Index for Construction. 



SOURCE: National Science Foundation/SRS , 7996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities . 



How Did HBCUs Fund 
Construction and 
Repair/ Re novation Projects? 



Similar to fiscal years 1992-1993, in 1994-1995, HBCUs relied primarily on state and 
local governments to fund construction projects. In both those years, state and local 
governments provided more than three-quarters of the total construction funding. 

In both 1992-1993 and 1994-1995, the Federal government provided 16 percent of 
construction funding. In fiscal years 1990-1991, however, the Federal government 
funded 35 percent of construction at HBCUs, and state and local government 
funded only 48 percent of these projects (Table 7-7). 
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Table 7-7. Trends in the sources of funding for construction 
at Historically Black Colleges and Universities: 1990-1995 



Sourced Funding 


1990-1991 j 


| 1992-1993 | 


1994-1995 !|| 


Dollar contribution (in millions) 1 






j 


All sources 


$42,632 


$30,249 


$21,346 


Federal government 


14,753 j 


4,785 


3,342 


State/local government 


20,424 1 


23,61 7 


16,796 


FVivate donations 


0 


0 


291 


Institutional funds 


5,269 


185 


917 


Tax exempt bonds 


0 


0 


0 


Other debt 


0 


0 


0 


Other sources | 


I 2,187 


1,662 I 


1 0 


Relative contribution 








Federal government 


35% 


1 6% 


16% 


State/local government 


48 


78 


79 


FVivate donations 


0 


0 


1 


Institutional funds 


12 


0.6 


4 


Tax exempt bonds 


0 


0 


0 


Other debt 


0 


0 


0 


Other sources 


5 


5 1 


1 0 



1 Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census's Composite 
Fixed- Weighted Price Index for Construction. 



SOURCE: National Science Foundation /SRS f 1996 Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities. 



In 1992-1993 and 1994-1995, the Federal government provided a much larger 
percentage of the repair/ renovation funding to HBCUs than it did construction 
funding. In fiscal years 1992-1993, 53 percent of the total repair/ renovation funding 
came from the Federal government, and in fiscal years 1994-1995, 47 percent came 
from that source. In 1990-1991, only 17 percent of all repair/ renovation dollars were 
provided by the Federal government (Table 7-8). 
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Table 7-8. Trends in the sources of funding for repair/renovation 
at Historically Black Colleges and Universities: 1990-1995 



. ; j Source of funding | 1 




Twa-iwa ; 




Dollar contribution (in thousands) 1 








All sources 


$24,221 


$9,594 


$21,959 


Federal government 


4,012 


5,064 


10,378 


State/local government 


19,964 


2,185 


6,641 


Private donations 


170 


1,825 


0 


Institutional funds 


76 


521 


2,590 


Tax exempt bonds 


0 


0 


0 


Other debt 


0 


0 


2,350 


Other sources 


0 


0 


o 


Relative contribution 








Federal government 


17% 


53% 


47% 


State/local government 


82 


23 


30 


Private donations 


1 


19 


0 


Institutional funds 


0 


5 


12 


Tax exempt bonds 


0 


0 


0 


Other debt 


0 


0 


11 


Other sources [ 


1 0 


0 


0 



1 Current dollars have been adjusted to 1995 constant dollars using the Bureau of the Census's Composite Fixed- 
Weighted Price Index for Construction. 



SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges 
and Universities. 



Funding from state and local governments for repair/ renovation declined 
dramatically from fiscal years 1990-1991, in dollars as well as proportions. In 1990- 
1991, state and local governments provided HBCUs with $20 million (82 percent of 
all funding) to repair/ renovate S&E research facilities. Two years later, funding 
from state and local governments to HBCUs totaled $2.2 million, only 23 percent of 
all repair/ renovation funding. 
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What are the S&E Facilities 
Needs of HBCUs? 



HBCUs reported a total of $302 million in S&E capital projects that were needed but 
had to be deferred because there was not sufficient funding available. These 
included $196 million in projects to construct S&E research space and $106 million to 
repair/ renovate existing S&E research space. Eighty-two percent of the 
construction needs and 71 percent of the repair/ renovation needs had been 
identified in institutional plans (Table 7-9). 

Table 7-9. Expenditures for deferred capital projects to construct or repair/ren ovate 
science and engineering (S&E) research facilities at HBCUs by institution type, 
type of project, and whether project was included in institutional plans 
(dollars in millions) 





: : Included in ■ i;« ; 

Institutional Plans 


Not Included" in : : 
i Institutional Plans \:± : }\ 




Institutiqn type 


| To COhstfuct% 

illliifc! 

m^ : fa&tittesCW& 


iliiiiiiiil 

S^aciliti^iM 


'■^comtructM 
new S&E 
p3reseafxdil\ 
facilities 


WimmS: 

repair/renovate 

'. : 'L:researc/i 

W?\facftities^^ 


Total 


Total i 


I $160 


$75 


$36 


$31 ; 


1 $302 


Doctorate -gran ting 


61 


8 


1 


1 


71 


Nondoctorate-granting 


99 


67 


35 


30 


231 



SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges 
and Universities. 



Doctorate-granting HBCUs accounted for 24 percent of all deferred capital project 
needs, 31 percent of construction needs and 8 percent of repair/ renovation needs. 
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Highlights . . . 



0 Nondoctorate-granting institutions covered in the survey are 
research-performing institutions that do not grant doctorates. 
They consist of liberal arts institutions (institutions that 
primarily award bachelor's degrees and that grant more than 
half their degrees in the liberal arts) and comprehensive 
universities (which offer a liberal arts program along with 
other programs, such as engineering and business). 

0 The comprehensive universities accounted for 83 percent of 
the total S&E space among the nondoctorate-granting 
institutions in 1996 (23.9 million NASF), and 76 percent of the 
S&E space designated for research (4.4 million NASF). 

0 The biological sciences outside medical schools and the 

physical sciences accounted for half of the S&E research space 
in the nondoctorate-granting institutions in 1996. 

0 Eighteen percent of the S&E research space in the 

nondoctorate-granting institutions (1.1 million NASF) was 
considered to require major renovation or replacement. 

0 Comprehensive universities accounted for 89 percent ($294.5 
million) of the S&E construction dollars among the 
nondoctorate-granting institutions in fiscal years 1994-1995. 

0 Ninety-nine percent of the construction funding for 

comprehensive universities was provided by state and local 
governments in fiscal years 1994-1995. 

0 Nondoctorate-granting institutions reported $772 million in 
capital projects that were needed but had to be deferred 
because sufficient funding was not available. 
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Background 



Although the doctorate-granting institutions contain the majority of S&E research 
space, the nondoctorate-granting institutions play an important role in the S&E 
enterprise. The significance and visibility of the nondoctorate-granting institutions 
has increased in recent years, as educators and policy makers recognize their 
contributions to the production of scientists, engineers, science teachers, and 
mathematics teachers for our nation's elementary and secondary schools. 

Following the 1994 procedure, this chapter uses the 1996 sample to provide insights 
into several issues regarding S&E research facilities at nondoctorate-granting 
institutions. 



The Survey Questions 



The profile of nondoctorate-granting institutions presented in this chapter is based 
upon all survey questions considered in previous chapters. 



The nondoctorate-granting institutions contribute to S&E research primarily 
through educating and training students to become either researchers or science and 
mathematics teachers in elementary and secondary schools. Although considerable 
research does occur at these institutions, direct research is not their primary 
contribution. The current NSF facilities survey, designed to collect data on the size, 
condition, and needs of the nation's research-performing colleges and universities, 
collects data from a sample of higher education institutions that report research and 
development (R&D) expenditures of at least $50,000 in S&E fields. 

The many colleges and universities that do not report such expenditures are not 
included in this survey. However, those institutions teach large numbers of 
students and award degrees in S&E fields to individuals who teach and conduct 
S&E research. Results from analyses reported in this chapter, however, cannot be 
generalized to undergraduate institutions that did not report R&D expenditures. 

The Carnegie Classification of Institutions of Higher Education is used to 
distinguish between two different groups of nondoctorate-granting institutions: 
comprehensive universities (colleges that offer a liberal arts program along with 
other programs, such as engineering, business administration, and nursing); and 
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liberal arts colleges (institutions that primarily award bachelor's degrees and that 
grant more than half their degrees in the liberal arts). 2 The NSF facilities sample 
includes 54 comprehensive universities that represent 136 institutions, and 26 liberal 
arts colleges that represent 52 such institutions. In addition, 42 of the Historically 
Black Colleges and Universities (HBCUs) are classified as comprehensive 
universities and 16 are classified as liberal arts colleges. Unlike the 1994 report, 
HBCUs are included, here, with either the comprehensive or liberal arts institutions, 
and are not presented separately. 

Since no medical schools are present among the nondoctorate-granting institutions, 
in the balance of this chapter, "biological sciences" are referred to without the 
qualifier "outside of medical schools." 



Findings 

How Much S&E Research Space 
Did Nondoctorate-Granting 
Institutions Have? 



In 1996, the nondoctorate-granting institutions contained 29 million NASF of S&E 
space. A bit less than three-quarters (73 percent) of all nondoctorate-granting 
institutions were comprehensive universities. The comprehensive universities 
accounted for 83 percent of the total S&E space among the nondoctorate-granting 
institutions in 1996 (23.9 million NASF), and 76 percent of the S&E space designated 
for research (4.4 million NASF). Table 8-1 shows that liberal arts institutions utilized 
a slightly larger proportion of their S&E space for research than did comprehensive 
universities (27 percent versus 18 percent). This may be because comprehensive 
universities support S&E programs and research in many fields, while liberal arts 
schools tend to support the research of only a few disciplines (Table 8-2). 



2 This report uses the 1991 classification and not the more recent 1995 classification. This earlier 
classification was used in the 1994 facilities report and provides some consistency with that effort. 
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Table 8-1 . Distribution of science and engineering (S&E) space at 
nondoctorate-granting institutions: 1996 





A'ondoceoMte-: 

granting 


Comprehensive 


Libera! Arts 


Total S&E space (NASF in millions) 


29 


23.9 


5.1 


S&E research space (NASF in millions) 


5.8 


4.4 


1.4 


S&E research space as a percentage of total 
space 


20% 


18% 


27% 



SOURCE: National Science Foundation/SRS, 7996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



In What Fields Did Non- 
Doctorate -Gran ting Institutions 
Have S&E Research Space? 

Similar to the doctorate-granting universities, nondoctorate-granting institutions 
were most likely to have S&E research space in the biological sciences and in the 
physical sciences (Table 8-2). At least 90 percent of all nondoctorate-granting 
institutions had S&E research space in these two fields. Psychology and the social 
sciences followed; 71 percent of the nondoctorate-granting institutions had S&E 
research space in the former, and 63 percent in the latter. Only a third of 
nondoctorate-granting institutions had S&E research space in engineering, and 
slightly less than a fifth (19 percent) had S&E research space in the agricultural 
sciences. 
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Table 8-2. Percentage of nondoctorate-granting institutions with 
science and engineering (S&E) research space and the amount of S&E research 

space by field 





Waiting 1 . | 




liberal Arts 


Percentage with S&E research space 
Biological sciences 


92% 


92% 


92% 


Physical sciences 


90 


90 


92 


Psychology 


71 


71 


72 


Social sciences 


63 


62 


65 


Mathematics 


50 


48 


54 


Computer sciences 


54 


56 


50 


Earth, atmospheric, and ocean sciences 


40 


38 


45 


Engineering 


33 


41 


9 


Agricultural sciences 


19 


24 


5 


Medical sciences, outside medical schools 


26 


35 | 


I o 


Amount of S&E research space (NASF in millions) 


5.8 


4.4 


1 .4 


Biological sciences 


1.5 


1.0. 


0.5 


Physical sciences 


1.4 


0.9 


0.5 


Psychology 


0.4 


0.3 


0.2 


Social sciences 


0.3 


0.3 | 


1 03 


Mathematics 


0.1 


0.1 


<.1 


Computer sciences 


0.2 


0.2 


<.1 


Earth, atmospheric, and ocean sciences 


0.3 


0.2 


<.1 


Engineering 


0.6 


0.6 


<.1 


Agricultural sciences 


0.6 


0.6 


<.1 


Medical sciences, outside medical schools 


0.3 


0.3 


<.1 



SOURCE: National Science Found ation/SRS, 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



In 1996, the biological sciences and the physical sciences accounted for half of the 
S&E research space in nondoctorate-granting institutions. In liberal arts colleges, 
each of these fields occupied .5 million NASF. Together, they accounted for 71 
percent of the total 1.4 million NASF of S&E research space at these colleges. 
Biological and physical sciences accounted for somewhat less (43 percent) of S&E 
space in comprehensive universities. In part, this is because comprehensive 
universities were more likely to support research space in engineering (41 percent 
versus 9 percent), medical sciences outside medical schools (35 percent versus no 
space), and agriculture (24 percent versus 5 percent). 



Q ipter 8: Nondoctorate-Granting Institutions 



113 



Page 8-5 



Did the Nondoctorate-Cranting 
Institutions Consider the Amount 
of S&E Research Space to be 
Adequate? 



In 1996, over half of the nondoctorate-granting institutions with S&E research space 
in the biological sciences and in the physical sciences indicated that the amount of 
space in those fields was inadequate to meet current research commitments. 
Recalling the discussion of Table 2-1, the proportions of nondoctorate-granting 
institutions rating space as inadequate by field did not differ dramatically from that 
reported by doctorate-granting institutions. Comprehensive institutions were more 
likely to report that S&E research space in the biological sciences was inadequate 
than in any other field (54 percent rated biology space as inadequate). Liberal arts 
colleges, on the other hand, were more likely to report that S&E research space in 
the social sciences was inadequate (72 percent reported that space was inadequate) 
(Table 8-3). 



Table 8-3. Percentage of nondoctorate-granting institutions 
reporting inadequate amounts of science and engineering (S&E) 
research space in existing fields 



Field .:>.*** 


hy granting 


Comprehensive 

• : ' i 


(Liberal Arts 


Biological sciences 


52% 


54% 


45% 


Physical sciences 


51 


48 


59 


Psychology 


42 


37 


60 


Social sciences 


44 


33 


72 


Mathematics 


32 


35 


23 


Computer sciences 


47 


45 


50 


Earth, atmospheric, and ocean sciences 


47 


42 


59 


Engineering 


50 


48 


52 


Agricultural sciences 


35 


38 


NA 


Medical sciences, outside medical schools 


47 


47 


NA 



SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 
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What Was the Condition of S&E 
Research Space in 
Nondoctorate-Cranting 
Institutions? 

Eighteen percent of the S&E research space (1.1 million NASF) was considered to 
require major renovation or replacement in the nondoctorate-granting institutions. 
Recalling Table 2-2, an identical 18 percent of space in doctorate-granting 
institutions was reported as requiring major renovation or replacement. Nearly 
equal proportions of the S&E research space in comprehensive universities and 
liberal arts colleges (19 and 17 percent, respectively) were reported as requiring 
major renovation or replacement. These percentages represent 836,000 NASF in the 
comprehensive universities and 238,000 in the liberal arts colleges (Table 8-4). 



Table 8-4. Percentage and amount of science and engineering (S&E) 
research space in nondoctorate-granting institutions considered to require 
major renovation or replacement: 1996 





Nondocioratei 
■ 'granting •"! 


v^fopreh&nsivz 


^Liberal Arts 


Percentage of space 
NASF in thousands 


18% 

1,074 


19% 

836 


17% 

238 



SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



How Much Construction and 
Repair of S&E Research Space 
Did Nondoctorate-Granting 
Institutions Undertake? 



The nondoctorate-granting institutions spent $330.6 million to construct S&E 
research space in fiscal years 1994-1995. Comprehensive universities accounted for 
89 percent ($294.5 million) of the S&E construction dollars among the nondoctorate- 
granting institutions (Table 8-5). 

In both the comprehensive universities and the liberal arts colleges, the biological 
sciences dominated construction activity. For comprehensive universities, $128.6 
million of the total $294.5 million was spent to construct S&E research space in the 
biological sciences. In liberal arts colleges, the biological sciences accounted for 89 
percent of all construction dollars ($32 million). 
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Table 8-5. Expenditures to construct science and engineering (S&E) 
research space in nondoctorate-granting institutions by field: 1994-1995 

(dollars in millions) 



■M: Field ill: 1 WM -v Pi 


Nondoctorate- I 


C nmnrt>fu*nxiv(> 


Liberal Arts 




granting 1 




Total 


$330.6 


$294.5 


$36.1 


Biological sciences 


160.6 


128.6 


32.0 


Physical sciences 


96.8 


93.3 | 


3.5 


Psychology 


0.0 


0.0 


0.0 


Social sciences 


. 0.6 


0.6 [ 


j 0.0 


Mathematics 


0.4 


0.4 ; 


0.0 


Computer sciences 


0.0 


0.0 [ 


0.0 


Earth, atmospheric, and ocean sciences 


15.2 


14.5 


0.7 


Engineering 


0.0 


0.0 


0.0 


Agricultural sciences 


4.0 


4.0 1 


1 0.0 


Medical sciences, outside medical schools 


30.3 


30.3 | 


0.0 


Other sciences 


22.7 


22.7 | 


0.0 



SOURCE: National Science Foundation /SRS, 7996 Surrey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



The comprehensive universities spent another $93.3 million on construction in the 
physical sciences, while liberal arts colleges spent $3.5 million in construction in the 
physical sciences. 

Expenditures to repair/ renovate S&E research space in the nondoctorate-granting 
institutions were somewhat more evenly distributed across S&E fields than were 
construction expenditures. However, of the $51.1 million spent by comprehensive 
institutions to repair/ renovate existing S&E research space, two fields absorbed 
more than $10 million each in repair and renovation. Comprehensive universities 
spent $14.8 million to repair/ renovate S&E research space in engineering and $11.8 
million to repair/ renovate S&E research space in the social sciences. Another $9.5 
million was spent on physical science research space, and $8.2 million was spent on 
the biological sciences (Table 8-6). 
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Table 8-6. Expenditures to repair/renovate science and engineering (S&E) 
research space in nondoctorate-granting institutions by field: 1 994-1 995 
(dollars in millions) 



Field 


|; - granting ]] 


Comprehensive 


tljLihwafjArlsci 


Total 


$768 


$51.1 


$25.7 


Biological sciences 


16.4 


8.2 


8.2 


Physical sciences 


19.0 


9.5 


9.5 


Psychology 


3.4 


0.0 


3.4 


Social sciences 


14.2 


11.8 


2.4 


Mathematics 


0.7 


0.0 


0.7 


Computer sciences ! 


1.8 


0.6 


1.2 


Earth, atmospheric, and ocean sciences ! 


4.7 


4.7 


0.0 


Engineering 


15. 1 


14.8 


0.3 


Agricultural sciences 


1.0 


1.0 


0.0 


Medical sciences, outside medical schools ! 


0.0 


0.0 


0.0 


Other sciences 


0.4 


0.4 


0.0 



SOURCE: National Science Foundadon/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



The liberal arts colleges spent the most to repair/ renovate S&E research space in the 
physical sciences ($9.5 million). The biological sciences accounted for another $8.2 
million of the repair/ renovation expenditures of liberal arts colleges in fiscal years 
1994-1995. 

How Did Nondoctorate- 
Granting Institutions Fund 
Construction and 
Repair/Renovation Projects? 

The bulk of funding for construction at nondoctorate-granting institutions came 
from state and local governments (88 percent). Smaller proportions came from 
private donations (5 percent) and institutional funds (4 percent); and a small 
amount (2 percent) of total construction funding for S&E research space in the 
nondoctorate-granting institutions came from the Federal government. 

Comprehensive universities funded construction quite differently than did liberal 
arts colleges. Almost all (99 percent) of the construction funding for comprehensive 
universities was provided by state and local governments in fiscal years 1994-1995. 
The majority of construction funding in the liberal arts colleges came from two 
sources, private donations (44 percent) and tax-exempt bonds (40 percent). 
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Table 8-7: Sources of funding to construct science and engineering (S&E) 
research space at nondoctorate-granting institutions: 1 994-1 995 



Source of Funding 


Nondoctorate- 




Mfyheral'Arts^-% 


Dollar contribution (in millions) 1 

All sources 
Federal government 
State/local government 
Private donations 
Institutional funds 
Tax-exempt bonds 
Other debt 
Other sources 


$330.6 

5.2 

290.5 

16.0 

4.4 

14.5 

0.0 

0.0 


$294.5 

3.2 

290.5 

0.0 

0.8 

0.0 

0.0 

0.0 


$36.1 
2.0 
0.0 
16.0 
S 3.6 

14.5 
0.0 
0.0 


Relative contribution 

Federal government 


2% 


1% 


6% 


State/local government 


88 


99 


0 


Private donations 


5 


0 


44 


Institutional funds 


1 


0 


10 


Tax-exempt bonds 


4 


0 


40 


Other debt 


0 


0 


0 


Other sources 


0 


0 


0 



SOURCE: National Science Foundation/SRS, 7996 Surrey of Scientific and Engineering Research Facilities at Colleges and 
Universities . 



State and local governments also provided the largest share of repair/ renovation 
funding at nondoctorate-granting institutions (44 percent), although other sources 
provided substantial amounts. Private donations (22 percent), institutional funds 
(12 percent), and Federal government funds (11 percent) accounted for 45 percent of 
repair/ renovation funds. 

As with construction, comprehensive universities and liberal arts colleges used 
different sources to fund the repair/ renovation of S&E research space. 
Comprehensive institutions relied heavily on state and local governments (64 
percent), as well as the Federal government (17 percent). All of these funds 
accounted for little of the liberal arts colleges' repair/ renovation funding (less than 1 
percent altogether). Sixty-three percent of all repair/ renovation funding for S&E 
research space in liberal arts colleges came from private donations (Table 8-8). 
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Table 8-8: Sources of funding to repair/renovate science and engineering (S&E) 
research space at nondoctorate-granting institutions: 1994-1995 



: : .C Source of Funding , \ j|. .. 


|. Anting ! j 


Comprehensive 




Dollar contribution (in millions) 1 

All sources 


$76.8 


$51.1 


$25.7 


Federal government 


8.8 


8.7 


0.0 


State/local government 


32.6 


32.6 


0.0 


Private donations 


17.0 


0.9 


16.1 


Institutional funds 


9.5 


6.6 


2.9 


Tax-exempt bonds 


6.6 


0.0 


6.6 


Other debt 


2.3 


2.3 


0.0 


Other sources 


0.0 


0.0 


0.0 


Relative contribution 1 

Federal government j 


11% 


17% 


0% 


State/local government 


42 


64 


0 


Private donations 


22 


2 


63 


Institutional funds 


12 


13 


1 1 


Tax-exempt bonds 


9 


0 


26 


Other debt 


3 


4 


0 


Other sources 


0 


0 


0 



SOURCE: National Science Foundation/SRS, 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



What Were the S&E Facilities 
Needs of Nondoctorate-Granting 
Institutions? 



Nondoctorate-granting institutions reported $772 million in capital projects that 
were needed but had to be deferred because sufficient funding was not available. 
Forty-seven percent of these costs were for construction projects, while the balance 
(53 percent) was for repair/ renovation projects. Overall, 80 percent of these 
deferred costs were identified in institutional plans; 88 percent of deferred 
construction needs and 72 percent of repair/ renovation projects had been included 
in institutional plans (Table 8-9). 
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Table 8-9. Expenditures for deferred capital projects to construct or repair/renovate 
science and engineering (S&E) research facilities at nondoctorate-granting institutions 
by institution type, type of project, and whether proj'ect was included in institutional plans 

(dollars in millions) 



\ : institution typre & 


: Included in : 

:■ thjtitdtiMiit.PfdjttS 


Net Included m i 
Institutional Plans 




h:;S&£ research 

xx:: 


To ;||| 

repair/renovate 
existing $&£ 

. research 
M facilities 


To construct new 
facilities 


III/. To 

repair/ reneva te j 
existing S&£ j 
jj; • research/ 
i£ f aciiittes ] 


Total j 


S322 


$295 


$42 


$113 [ 


! $772 


Comprehensive 


249 


195 


39 


93 


576 


Liberal Arts 


73 


100 


3 


20 


I 196 



SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 



Comprehensive institutions accounted for three-quarters of all deferred capital 
project costs ($576 million divided by $772 million). Comprehensive institutions 
accounted for a larger proportion of construction costs (79 percent) than 
repair/ renovation costs (71 percent). 

Liberal arts colleges had more extensive plans than comprehensive institutions. 
Overall, 88 percent of liberal arts colleges' deferred needs were identified in 
institutional plans (96 percent of construction needs and 83 percent of 
repair/ renovation needs). By contrast, comprehensive institutions had identified 77 
percent of their deferred needs in institutional plans (87 percent of construction 
needs and 68 percent of repair/ renovation needs). 
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o Eighty-eight percent of all research-performing institutions 
had laboratory animal facilities in 1996. 

0 Most of the laboratory animal research space— 93 percent— was 
concentrated in the doctorate-granting institutions. 

0 Institutions with animal research space reported that 82 
percent of this space fully met government regulations. 

0 Six percent of the institutions with animal research facilities 
were scheduled to construct animal facilities in fiscal year 
1996 or 1997, with a total estimated cost of $164.1 million. 
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Background 



Scientists in the fields of biology, agriculture, psychology, and medicine often use 
animals in conducting their research. Concern about the safekeeping and proper 
use of such animals prompted Congress to pass several different laws that regulate 
animal facilities used for research and housing-laws that provide guidelines for the 
humane care of animals used in research, teaching, and testing. Issues related to the 
housing of animals and the laboratories in which research is conducted are 
examined in this chapter. 



The Survey Questions 



Institutions estimated the amount of both animal housing space and animal 
laboratory space to arrive at a total amount of animal research space. In addition, 
institutions provided estimates of the amount of space that met government 
regulations, needed some repair or renovation to meet those regulations, or needed 
major repairs or replacement in order to meet regulations. Repair/ renovation costs 
and space as well as construction costs and NASF scheduled for fiscal year 1996 or 
1997, also were provided. (See Item 8 of the survey, in Appendix C.) 



Data Considerations 

Institutions were asked to include as laboratory animal facilities both departmental 
and central facilities that are subject to government and state policies and 
regulations concerning the humane care and use of laboratory animals. Not 
included were agricultural buildings that did not directly support research or that 
were not subject to government regulations; nor were areas for the veterinary 
treatment of animals. 



122 



0 



Page 9-2 



Chapter 9: Animal Care Facilities 



mgs 



How Much Space Was Devoted 
to Animal Research? 



In 1996, 490 of the 560 research-performing institutions (88 percent) had laboratory 
animal facilities. The doctorate-granting institutions were more likely than the 
nondoctorate-granting institutions to have such facilities (93 percent and 79 percent 
respectively) (Table 9-1). 

Institutions reported a total of 12.2 million NASF of animal research space. Most of 
that space (11.4 million NASF) was contained in the doctorate-granting institutions. 
Within the doctorate-granting institutions, 8.4 million NASF of the animal research 
space were in the top 100 universities and 3.0 million NASF were in the other 
doctorate-granting institutions. The nondoctorate-granting institutions reported .8 
million NASF of animal research space. 

In general, the distribution of animal research space approximated the distribution 
of S&E research space. The top 100 institutions accounted for 72 percent of all S&E 
research space and 69 percent of animal research space. The other doctorate- 
granting institutions had 23 percent of the S&E research space and 26 percent of the 
animal research space; and the nondoctorate-granting institutions accounted for 4 
percent of the overall S&E research space and 7 percent of the animal research space 
(Table 9-1). 



Table 9-1 . Amount and distribution of laboratory animal facilities 
by institution type: 1996 





I ; ; fnstitutions with Laboratory 
Animat Facilities j'j j j : 


..Total Animal . • 


Institution type 


Wlt'Nutob&l'c] 


(II fmtiMkms 


NASF 
in ; 

mwmmm 


I Percentage of 
I Total Animal 
ReseardiNASf 


Total 


490 


88% 


12.2 


100% 


Doctorate-granting 


297 1 


93 


11.4 


93 


Top 100 in research 










expenditures 


97 


97 


8.4 


69 


Other 


200 


92 


3.0 


24 


Nondoctorate-granting 


192 | 


1 79 


0.8 


7 



SOURCE: National Science foundation ISRS, 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 
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Overall, approximately two-thirds of the total animal research space (8.0 million 
NASF) was used to house laboratory animals, and one-third (4.2 million NASF) was 
considered animal laboratory space. The relatively small amount of animal research 
space in nondoctorate-granting institutions was evenly divided between animal 
housing space (.4 million NASF) and animal laboratory space (.4 million NASF) 
(Table 9-2). 



Table 9-2. Amount and distribution of laboratory animal space by use 
and institution type: 1996 
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SOURCE: National Science Foundation/SRS, 7996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



How Much Animal Research 
Space Met Government 
Regulations? 

Institutions with animal research space reported that about 10 million NASF of that 
space (82 percent) met government regulations in 1996. Another 1.2 million NASF 
of the animal research space (10 percent) needed limited repair/ renovation to meet 
the regulations, and 1.1 million NASF (9 percent) needed major repair/ renovation 
(Table 9-3). 
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Table 9-3. Percentage of animal care research S|>ace meeting 
government regulations by institutional type: 1996 1 
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1 Percentages may not total to 1 00 due to rounding. 

SOURCE: National Science Foundation ISRS, 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 



Nondoctorate-granting institutions were most likely to report their animal research 
space met government regulations, with 92 percent (.74 million NASF) in full 
compliance. Similarly, only 2 percent of the animal research space at the 
nondoctorate-granting institutions was reported to need major repair/ renovation to 
meet government regulations. 



How Much Construction and 
Repair/Renovation Was 
Scheduled for Animal Research 
Space? 

Overall, 30 of the research-performing institutions (6 percent of those with animal 
research facilities) were scheduled to construct animal facilities in fiscal year 1996 or 
1997. Twenty-six doctorate-granting universities were scheduled to construct 
facilities, and four of the nondoctorate-granting institutions had such construction 
scheduled (Table 9-4). 
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Table 9-4. Scheduled construction and repair/renovation 
for laboratory animal facility improvement: 1 996-1 997 
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SOURCE: National Science Foundation/SRS, 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 



The total estimated cost of animal facility construction was $164.1 million, with 99 
percent of the construction dollars ($162.1 million) in the doctorate-granting 
institutions. 

Research-performing institutions with animal research facilities were more likely to 
have scheduled repair/ renovation to improve their animal facilities than to have 
scheduled construction for fiscal year 1996 or 1997. In all, 72 institutions (13 
percent) had repair/ renovation scheduled. However, the total scheduled 
repair/ renovation costs ($83.3 million) were almost half the total scheduled 
construction costs of $164.1 million. The doctorate-granting institutions accounted 
for 95 percent of the scheduled repair/ renovation costs ($78.9 million). 

Scheduled construction of animal research space totaled 644,774 NASF (Table 9-5). 
The amount reported to need major repair/ renovation to meet government 
regulations was 1.1 million NASF. The total amount of space scheduled for 
repair/ renovation in fiscal year 1996 or 1997 was 531,821 NASF. Institutions 
reported that about 1.2 million NASF of animal research space needed limited 
repair/ renovation to meet government regulations. 
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Table 9-5. NASF scheduled for construction and repair/renovation 
of laboratory animal facilities: 1 996-1 997 
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SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 
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This appendix discusses the study methodology as well as various other technical 
aspects that the reader should consider when interpreting the data presented in this 
report. In addition to the current 1996 survey, the discussion includes the original 
1988 survey, and the 1990, 1992 and 1994 surveys. The following topics are covered: 

0 Universe and sample 

0 The surveys 

0 Data collection and response rates 

0 Item nonresponse 

0 Weighting 

0 Reliability of survey estimates 

0 Data considerations, definitions, and limitations 



Universe and Sample 



1 988 Survey 



0 
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The 1988 survey was designed to provide estimates for all research-performing 
academic institutions, as defined in the National Science Foundation's (NSF) Fiscal 
Year (FY) 1983 Survey of Scientific and Engineering Expenditures at Universities and 
Colleges. The universe datafile for the 1983 expenditures survey included all 
universities and colleges that offered a master's or doctorate degree in science and 
engineering (S&E), all others that reported separately budgeted S&E research and 
development (R&D) expenditures of $50,000 or more, and all Historically Black 
Colleges and Universities (HBCUs) that reported any R&D expenditures. This 
datafile represented the most recent available universe survey of R&D expenditures 
at academic institutions. The datafile contained a total of 566 institutions. 

All HBCUs in the frame were included in the sample with certainty (N=30), and a 
stratified probability sample of 223 institutions was selected from among the 
remaining institutions in the frame. These institutions were first stratified by 
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control (public versus private) and highest degree awarded in S&E (doctorate- 
granting versus nondoctorate-granting). A minimum sample size of 25 was set for 
each of the four resulting strata, and the remaining sample was allocated to strata in 
proportion to the "size" of each stratum. Stratum size was defined as the square 
root of the aggregate R&D expenditures in S&E of the institutions in the stratum. 
Academically administered Federally Funded Research and Development Centers 
were excluded from this survey. Within strata, institutions were sampled with 
probability proportionate to size. Again, size was defined as the square root of the 
institution's fiscal year 1983 R&D expenditures. 

Following the selection of an initial sample of 253 institutions, NSF determined that 
several of the sampled institutions were out of scope of the survey. Out of scope 
institutions included those in outlying territories, military academies, and three 
highly specialized institutions considered inappropriate, given the nature of their 
programs. Elimination of these out of scope cases reduced the final sample to 247 
institutions, of which 29 were HBCUs and 99 had (or were) medical schools. 

Institutions in the sample accounted for more than 75 percent of all academic R&D 
expenditures in fiscal year 1983 and encompassed at least 70 percent of the 
spending in each major S&E discipline. The sample represented a weighted 
national total of 525 institutions. The composition of this survey universe, by type 
of institution, is shown in Table A-l. 



Table A-1 . Number of institutions in the survey universe of research- 
performing colleges and universities: weighted estimates, 1988 
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1 HBCU refers to Historically Black Colleges and Universities. 

SOURCE: National Science Eoundalion/SRS, 1 988 Survey of Scientific and Engineering Research facilities at Colleges and Universities. 



1990 Survey 



The institution sample for the 1990 survey was the same as for the 1988 survey, 
except for these two changes: 

0 The sample was updated to reflect recent R&D patterns as shown in NSF's 
fiscal year 1988 R&D expenditures survey, which collected expenditures data 
for all institutions in the survey frame for the first time since 1983. School-by- 
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school comparisons of these two databases resulted in the identification of 12 
institutions whose 1988 R&D expenditures would have given them 
substantially higher probabilities of selection than they had using 1983 
expenditures. These 12 institutions were made certainty selections for the 1990 
survey. Five were already in the sample, having been noncertainty selections 
in the 1988 study; the other seven were added to the sample for the 1990 
survey. 

0 One institution from the 1988 sample became out of scope when it distributed 
its assets among other institutions in the same state system. Therefore, this 
institution was eliminated from the sample. 

The same changes noted above produced a net increase of six institutions, 
increasing the sample size to 253 in 1990. The universe represented by the sample, 
however, did not change. The sample design for the 1990 survey is summarized in 
Table A-2. 



1 992 Survey 

The institution universe and sample for the 1992 survey were the same as for the 

1990 survey, except for three changes: 

0 Shortly after the sample for the 1990 facilities survey was selected, NSF 

conducted a universe survey of all HBCUs and identified an expanded group 
of 70 that reported separately budgeted R&D expenditures in S&E disciplines. 
A sample of 46 of these 70 institutions was selected for the 1992 facilities 
survey, with probability proportionate to size. Size was measured as the 
square root of the institution's reported 1989 R&D expenditures (a minimum 
size measure of $10,000 was used to afford the smallest institutions some 
possibility of selection). 

0 The sample was expanded to include all institutions in the top 100 in 1988 
R&D expenditures. Only two institutions from this analytically important 
category were not already in the sample, and they were made certainty 
selections in 1992. 

0 To improve the precision of estimates for nondoctorate-granting institutions, 
an expanded sample of 91 institutions in this category was selected (excluding 
HBCUs, which were sampled separately). The sample included all (10) public 
institutions with 1988 R&D expenditures of $2 million or more, and all (11) 
private institutions with 1988 expenditures of $1 million or more. Institutions 
with R&D expenditures below these cutoffs were sampled with equal selection 
probabilities. 

Of the 91 sampled nondoctorate-granting institutions, nine were later determined to 

be out of scope, since they reported in the 1992 facilities survey that they had no 



age A-4 



Appendix A: Technical Notes 



S&E research space and also reported in the 1988 R&D expenditures survey (which 
provided the basis for the sampling frame) that they had less than $50,000 in 
separately budgeted R&D expenditures. The exclusion of these out of scope 
institutions reduced the sample of nondoctorate-granting institutions to 82. The 
sample design for the 1992 survey is summarized in Table A-2. 



The institution universe and sample for the 1994 survey closely matched the 1992 

survey, with the following exceptions: 

0 The 1991 R&D expenditures survey information was used to generate the top 
100 stratum. Three institutions were added to the top 100 list, and three 
institutions were moved out. The expenditures data also were used to 
calculate the measure of size for the doctorate-granting institutions. The 1988 
expenditures survey data were used to calculate size measures for the 
nondoctorate-granting institutions, since subsequent surveys did not yield 
complete information for the nondoctorate-granting institutions. 

0 Institutions expending less than $50,000 in R&D in S&E fields were removed 
from the frame prior to sampling. In 1992, they were selected with probability 
proportionate to size and then excluded after contact. 

0 FICE codes were updated for 50 institutions. 1 

0 Six institutions were misclassified with the 1992 sampling list as nondoctorate- 
granting, when in fact they did award S&E doctorates. These misclassifications 
were corrected. 

0 Random (rather than systematic) draws from the strata were employed. 

0 The HBCUs selected with certainty were redefined to include 28 from the 1990 
list, 2 plus all of the new institutions selected with certainty in 1992. This meant 
that a total of 33 HBCUs was selected with certainty and 12 others were 
selected with probability proportionate to size. 

Of the 314 sampled institutions, five nondoctorate-granting institutions were later 

determined to be out of scope, since they reported no S&E research space. The 

exclusion of these out of scope institutions reduced the sample to 309. 



1 This is the Federal Interagency Commission on Education number assigned by the Department of 
Education. Numbers beginning with 66 are for accredited institutions which have not yet received a 
FICE number. These are identification numbers for the record file only. 

2 One of the 29 HBCUs selected with certainty in 1990 was excluded because it had no current funded 
R&D at the time the sample was taken. 



1 994 Survey 
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1 996 Survey 



The institution universe and sample for the 1996 survey were the same as the 
universe and sample from the 1994 survey. No institutions were added, and none 
was deleted. 

Seven of the nondoctorate-granting institutions in the sample reported no S&E 
research space in their survey response and were determined to be out of scope. 
The exclusion of these seven institutions reduced the sample to 307. 

The sample design for the 1990, 1992, 1994, and 1996 surveys is summarized in 
Table A-2. (See Appendix B for a list of 1996 sampled institutions.) 



Table A* 2. Number of institutions in the 1990, 1992, 1994 and 1 996 samples of 
research performing colleges and universities 
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1 HBCU refers to Historically Black Colleges and Universities. 



2 Sample initially included nine other institutions that were later classified as out of scope of the study. 

SOURCE: National Science FoundationfSRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 



The Survey Questionnaire 

The 1996 survey questionnaire, reproduced in Appendix C, updated information 
collected during earlier (1988, 1990, 1992 and 1994) surveys regarding several topics: 

0 The total net assignable square feet (NASF) of space in science and engineering 
disciplines, and the NASF used for organized research; 

0 The total amount of space in all non-science disciplines, and an overall space 
total across all academic disciplines; 

0 The amount of research space that is leased by the institution; 

0 The condition of research facilities in each S&E discipline; 

0 The adequacy of the current amount of research space, by S&E discipline; 
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0 The project costs, NASF, and sources of funds for major repair/ renovation 
($100,000 or more) and construction activities initiated in fiscal years 1994 and 
1995 and scheduled for fiscal year 1996 or 1997; 

0 Expenditures for research facility repair/ renovation projects in the $5,000 to 
$100,000 range; 

0 The existence of an approved institutional plan that included deferred space 
requiring repair/ renovation or new construction; 

0 The number of years included in the plan; 

0 The estimated costs for needed repair/ renovations and new construction, by 
S&E discipline, that the institution was not scheduled to begin during fiscal 
year 1996 or 1997; 

0 Scheduled expenditures in fiscal year 1996 or 1997 for construction and 
repair/ renovation of research laboratory animal facilities; and 

0 The status of the institutions relative to the cap of tax-exempt bonds (applicable 
only to private universities and colleges). 

In addition to collecting updated information on the above topics, the 1996 
questionnaire expanded five questions to collect additional information that had not 
been addressed previously. The additional information included: 

0 the additional amount of space needed in a discipline if the current amount 
was reported to be inadequate; 

0 the amount of space in a discipline that was scheduled to undergo major 
renovation or replacement if any space in that discipline was reported to 
require major renovation or replacement; 

0 the central campus infrastructure costs ($100,000 or more) scheduled for 
repair/ renovation or new construction in fiscal year 1996 or 1997; 

0 the central campus infrastructure costs for repair/ renovation or new 
construction that were needed but not funded; and 

0 the estimated costs not in an institutional plan for needed repair/ renovations 
and new construction, by S&E discipline, that the institution was not scheduled 
to begin during fiscal year 1996 or 1997. 

One new question was added to the 1996 survey that asked for additional 
comments from the institutions. The optional, open-ended question was designed 
with two purposes in mind. It allowed the institutions to: 

0 provide information that numerical data could not capture; and 
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0 help identify new areas of concern relating to S&E research facilities which, in 
the future, would assist in the development of new survey questions. 

Finally, the response categories for two questions were modified slightly in 1996 
from previous years' surveys. The questions are about the adequacy of the amount 
and the condition of S&E research space (see "Data Considerations" later in this 
appendix for details). 



For the first time since the Facilities Survey began in 1988, institutions had the 
option in 1996 of responding to the survey either on the printed questionnaire or 
through a disk-based version of the survey. Institutions were encouraged to utilize 
the disk version, which contained their 1994 responses. The disk version was 
programmed to detect logic errors across the 1996 survey items, as well as 
inconsistencies from the institution's 1994 responses. 



In August 1995 a letter from Neal Lane, Director of the National Science Foundation, 
was sent to the president or chancellor of each sampled institution, asking that the 
institution participate in the study and that a coordinator be named for the survey. 

A letter of endorsement of the project signed by the heads of eight higher education 
associations also was enclosed. A few days following the two-week deadline for 
returning the coordinator identification card, telephone follow-up was conducted 
with all sampled institutions that had not yet identified a survey coordinator. 

Survey materials, including both a printed survey and DOS-based disk survey, were 
mailed to the coordinator in mid-October by Federal Express. The questionnaire 
and cover letter requested return of the completed survey by December 1, 1995. 
Nonresponse follow-up began in mid-December and continued through March 



As printed versions of the survey were returned, responses were entered on the 
disk version to run the series of logic and arithmetic checks. Responses returned on 
the disk version were available immediately for analysis. Telephone follow-up was 
conducted with the institutions to resolve data inconsistencies discovered during 
analysis. 

The overall response rate for the 1996 survey was 97 percent, the highest response 
rate ever in the survey's history. Response rates for the top 100 institutions and the 
HBCUs were 100 percent, as Table A-3 indicates. 



Disk-Based Survey 



Data Collection and Response 
Rates 



1996. 
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Table A-3. Academic institution response rates, 
by category of institution: 1 996 
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1 HBCU refers to Historically Black Colleges and Universities. 

SOURCE: National Science Foundation/SRS, 7996 Survey of Scientific and Engineering Research Facilities at Colleges 
and Universities. 



Item Nonresponse 

After machine editing of questionnaire responses for completeness, internal 
consistency, and consistency with data from previous questionnaires, extensive 
telephone data retrieval was conducted to minimize the amount of missing or 
otherwise problematic responses to individual questionnaire items. As a result of 
these persistent follow-up activities, most of the individual items had very low item 
nonresponse rates. 

One exception was the item (la) on total academic space in all disciplines outside 
S&E fields. As in previous surveys, this item was difficult for some institutions to 
answer and, though data retrieval was attempted, it had an unusually high 
nonresponse rate (37 missing or 12 percent). Items on the amount (Item 1), 
adequacy or inadequacy assessment (Item 2), current condition (Item 3), completed 
construction and repair/ renovation (Item 4), planned construction and 
repair/ renovation (Item 6), and additional need (Item 7) of research space had fewer 
than 2 percent missing values in each field. 

Missing values were imputed for questionnaire items that were involved in the data 
analysis. Missing data on total academic space outside S&E fields were imputed 
based on the ratio of total academic space to total space in S&E fields. In Items 2 
and 3, reported percentages were converted to NASF based on the amount of 
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research space in Item 1. In Items 4, 6 and 8 (on completed capital projects, planned 
capital projects, and scheduled animal facility improvement), most missing values 
involved either missing costs or missing NASF, but not both. In these cases, the 
missing data element was imputed from the reported element, using 1994 data on 
average cost per NASF to estimate the one from the other. 

Missing values that could not be imputed using the above methods were imputed 
using a "hot deck" approach. This involved imputing the missing value from a 
"donor" institution that did provide the needed information and that was as closely 
matched as possible to the institution with the missing information in terms of 
control, type (doctorate-granting or nondoctorate-granting) and FY 1994 research 
expenditures. 



Weighting 

After data collection, sampling weights were created for use in preparing national 
estimates from the data. First, within each weight class, a base weight was created 
for each institution in the sample. The base weight is the inverse of the probability 
of selecting the institution for the sample. Second, because some institutions in the 
sample did not respond to the survey, the base weights were adjusted in each 
weight class to account for this unit nonresponse. Finally, the weights were 
adjusted again to bring the number of estimated institutions in accordance with the 
known number of institutions in various categories. For this final 
"poststratification" adjustment, the institutions were classified by type (top 100 in 
research expenditures, other doctorate-granting, nondoctorate-granting), control, 
and HBCU status. The poststratified weights were used to produce the estimates 
shown in this report. The weighting procedures were essentially the same as those 
employed in the 1988, 1990, 1992 and 1994 studies. 



Reliability of Survey Estimates 



The findings presented in this report are based on a sample and are therefore 
subject to sampling variability. Sampling variability arises because not all 
institutions are included in the study. If a different sample of institutions had been 
selected, then the results might have been somewhat different. The standard error 
of an estimate can be used to measure the extent of sampling variability for that 
particular estimate. 

One of the ways that the standard error can be used is in the construction of 
confidence intervals. If all possible samples were selected and surveyed under 
similar conditions, then the intervals of 2 standard errors below the estimates to 2 
standard errors above the estimates would include the average result of these 
samples in about 95 percent of the cases. Since only one sample is actually selected 
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and surveyed, the standard error must be estimated from the sample itself. The 
interval constructed using the estimated standard error from the sample is called a 
95 percent confidence interval. Estimated standard errors for selected statistics are 
shown in Table A-4. 



Table A-4. Standard errors (S.E.) for selected estimates 
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0 


180 


44 


34 


5 


522 


41 


315 


21 


1996 


1,058 


48 


981 


47 


755 


0 


226 


47 


77 


21 


496 


35 


562 


40 


Difference: 






























1990 & 1988 


172 


269 


186 


267 


-113 


18 


299 


261 


-15 


22 


263 


265 


-91 


35 


1992 & 1990 


-185 


269 


-185 


267 


150 


12 


-355 


262 


2 


39 


-250 


270 


65 


38 


1994 & 1992 


12 


60 


9 


58 


-9 


0 


19 


58 


2 


10 


73 


58 


-61 


26 


1996 & 1994 


221 


66 


178 


64 


132 


0 


46 


64 


43 


22 


-26 


54 


247 


45 


Repair/ 
renovation 
NASF (in 
thousands): 

1988 


13,431 


1,305 


12,841 


1,3 45 


9,124 


3 04 


3,717 


1,299 


590 


90 


8,745 


1,196 


4,685 


528 


1990 


11,449 


576 


10,993 


488 


7,781 


179 


3,212 


464 


456 


229 


8,223 


473 


3,226 


237 


1992 


8,606 


657 


8,3 44 


624 


5,622 


0 


2,722 


624 


262 


81 


5,420 


613 


3,187 


180 


1994 


9,134 


632 


8,811 


611 


6,028 


0 


2,783 


611 


323 


79 


6,011 


496 


3,123 


320 


1996 


13,122 


758 


12,364 


746 


8,758 


0 


3,606 


746 


758 


113 


6,839 


498 


6,282 


681 


Difference: 






























1990 & 1988 


-1,982 


1,3 43 


-1,848 


1,252 


-1,343 


351 


-505 


1,276 


-134 


251 


-522 


1,233 


-1,459 


384 


1992 & 1990 


-2,841 


928 


-2,649 


914 


-2,159 


179 


-490 


841 


-194 


2 28 


-2,804 


788 


-38 


3 28 


1994 & 1992 


528 


912 


467 


873 


406 


0 


61 


873 


61 


113 


591 


789 


-64 


367 


1996 & 1994 


3,988 


987 


3,553 


964 


2,730 


0 


823 


964 


435 


138 


828 


703 


3,159 


752 



KEY: "NASF" = net assignable square feet 



SOURCE: Na tional Science Found ation/SRS, 1996 Survey of Scientific and Engineering feseasch Facilities at Colleges and Universities. 
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Table A-4. Standard errors (S.E.) for selected estimates (continued) 











Pocidtatt-tfonting 






granting m 


A** 


!!!!:: ' rtivais. . .. \ 








: ?T dial: : fg : : 


::T0J>ia6 : 
research 


"i :: 0<h*r. : 














Statistic 


Estimate 






mmm 


Estimate: 


wmm 


Estimate 








Estimate 


ii 


: Estimate 


«I| 


New 

const ruction 
cost (dollars 
in millions): 

1988 


2,051 


73 


1,888 


72 


1,599 


64 


288 


53 


163 


19 


1,355 


36 


696 


75 


1990 


2,464 


128 


2,315 


131 


1,558 


34 


757 


114 


150 


56 


1,727 


108 


738 


62 


1992 


2,975 


150 


2,847 


164 


2,022 


0 


826 


164 


128 


99 


2,020 


110 


956 


87 


1994 


2,859 


195 


2,766 


190 


2,076 


0 


690 


190 


92 


42 


2,063 


157 


7,996 


110 


1996 


2,767 


240 


2,437 


99 


2,007 


0 


430 


99 


330 


189 


1,872 


251 


895 


58 


Difference: 






























1990 & 1988 


4,114 


140 


427 


128 


-41 


83 


469 


127 


-13 


60 


372 


102 


42 


84 


1992 & 1990 


511 


231 


532 


249 


464 


34 


69 


233 


-22 


116 


293 


165 


218 


115 


1994 & 1992 


-116 


246 


-81 


251 


54 


0 


-1 36 


251 


-36 


107 


43 


192 


-160 


140 


1996 & 1994 


-92 


309 


-329 


214 


-69 


0 


-260 


214 


238 


194 


-191 


296 


99 


124 


New 

construction 

NASF 

(in thousands) 
1988 


9,922 


387 


8,908 


401 


7,261 


215 


1,647 


407 


1,014 


117 


7,344 


223 


2,578 


271 


1990 


1 0,647 


851 


9,840 


776 


6,073 


86 


3,747 


747 


807 


337 


8,115 


805 


2,532 


153 


1992 


11,817 


816 


11,022 


1,000 


6,972 


0 


4,050 


1,000 


795 


225 


8,268 


7,857 


3,549 


230 


1994 


11,056 


974 


10,538 


902 


6,851 


0 


3,687 


902 


518 


265 


8,253 


892 


2,803 


342 


1996 


9,521 


762 


8,818 


679 


6,427 


0 


2,391 


679 


703 


278 


6,838 


788 


2,683 


143 


Difference: 






























1990 & 1988 


726 


903 


932 


765 


-1,188 


242 


2,120 


881 


-207 


366 


771 


772 


-46 


244 


1992 & 1990 


1,170 


1,508 


1,181 


1,659 


899 


86 


283 


1,633 


-12 


419 


152 


1,415 


1,017 


282 


1994 & 1992 


-761 


1 ,271 


-484 


1,347 


-121 


0 


-363 


1,347 


-277 


348 


-15 


1,170 


-746 


412 


1996 & 1994 


-1,535 


1,237 


-1,720 


1,129 


-424 


0 


-1,296 


1,129 


185 


384 


-1,415 


1,190 


-120 


371 



KEY: "NASF" = net assignable square feet 



SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 



Table A-4. Standard errors (S.E.) for selected estimates (continued) 





SuUaAUftrr 

! * * * * * 1 i 


purpose* ■ 


■ ■ Afcedr limited . ■ 
Mpttofttfu&atlw 


frt ^9A ■ ■ v\ ' 

i tcpair/naovatim ...... 


Statistic 


iiSatirBatit:::;:: 


mmmAm 










:::::. ; :E*tihjato'::::;: 




Amount of research space 
(NASF In thousands): 


















1988 


26,793 


836 


41,114 


1,175 


26,264 


646 


17,702 


397 


1990 


30,135 


1,239 


41,072 


1,794 


27,047 


914 


18,073 


983 


1992 


32,723 


1,356 


42,306 


1,846 


27,620 


1,106 


19,370 


607 


1994 


33,743 


1,078 


41,904 


1,017 


29,700 


1,004 


22,021 


770 


1996 


50,816 


1,181 


59,970 


1,311 






25,195 


456 



KEY: "NASF" = net assignable square feet 



SOURCE: National Science Foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 
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The standard errors for this study were estimated using a replication method called 
the jackknife repeated replication method. Using this method, the full sample is 
divided into 13 replicates, and estimates are produced for each replicate. The 
variability among these replicate estimates is then used to estimate the standard 
error. 



Data Considerations, Definitions, 
and Limitations 

In addition to sampling errors, survey estimates can be adversely affected by 
nonsampling errors. Errors of this type include those resulting from reporting and 
processing of data. In this survey, extensive follow-up with respondents was used 
to ensure that the data were as accurate as possible. This follow-up included cross- 
year review that verified inconsistencies between the current and previous 
questionnaires. 

Research Square Footage 

In the 1994 survey, research was defined more broadly than in previous years, and 
this definition was continued in 1996. However, this change in definition has had 
little effect on how institutions actually reported S&E research space. Like the 
definition used in previous years, the 1994 definition included all R&D activities 
that are separately budgeted and accounted for. Unlike the previous definition, the 
1994 definition also included departmental research that was not separately 
budgeted. Conversations with respondents from earlier surveys revealed that some 
departmental research had been included; thus, the current definition of research 
reflects what many institutions had been reporting all along. 

In 1996, for the first time the survey included a definition of "net assignable square 
feet" (NASF). NASF was defined as the sum of all areas (in square feet) on all floors 
assignable to, or available to be assigned to, an occupant for specific use, such as 
instruction or research. It is unlikely that this inclusion had any effect on trends in 
this item. 

Institutions' facility recordkeeping systems vary considerably. In general, most of 
the larger institutions have central computerized facility inventory systems, often 
based on space surveys conducted specifically for OMB Circular A-21. Many 
institutions with smaller research programs are not required to calculate square 
footage for OMB Circular A-21, and do not maintain databases that can provide 
such information. These institutions had to calculate or estimate square footage 
information specifically for this study. 



O ?endix A: Technical Notes 



Page A- 13 



Condition and Adequacy of Research Facilities 

Questions eliciting assessments of the condition of S&E research space or its 
adequacy are by their very nature subjective. Two persons may make different 
assessments of the same facility or have different opinions of what is required in 
order for a facility to be suitable for a particular type of research. Despite the 
subjectivity involved, these items do capture an overall picture of the current status 
of facilities. 

In 1996, the wording and response choices of the questions assessing both the 
condition of the institution's S&E research space and its adequacy were altered 
slightly from that used in previous years. Respondents were given only three 
possible choices for evaluating the adequacy of the amount of S&E research space: 
adequate, inadequate, or not applicable. Five choices had been provided in 1994. 
Response possibilities for assessing the current condition of S&E research space 
were reduced from six choices in 1994 to four in 1996. Thus, percentage changes on 
these two items must be interpreted with some caution. 

Capital Projects Involving Research Facilities 

Few institutions maintain information on construction and repair/renovation 
projects specific to research facilities. Many capital projects involve both research 
and nonresearch space. When a project was not exclusively for research, 
institutions had to estimate the proportion of the project that was related to 
research. 

For projects taking more than one year to complete, institutions were asked to 
allocate the project to the fiscal year in which actual construction activity began or 
was scheduled to begin. 

Because institutions use different dollar values to identify "major projects," this 
survey established a guideline to ensure consistency of reporting. As in previous 
cycles of the survey, projects with costs of $100,000 or more associated with research 
facilities were included. In 1992, 1994 and 1996, the surveys also had a separate 
question about costs of repair/ renovation projects in the $5,000 to $99,999 range. 

Dollar Amounts: Current Versus Constant Dollars 

In 1994, for the first time, capital project dollar amounts were reported in both, 
constant and current dollars. Both sets of numbers were included in the body of the 
report but discussion was limited to 1993 constant dollars. The 1996 report also uses 
both constant and current dollars but the reporting of these two figures differs from 
the 1994 report. Tables in the body of the report are presented in 1995 constant 
dollars; tables in Appendix F, "Detailed Statistical Tables," are in current dollars. 

As in 1994, dollar amounts in 1996 were adjusted using the Bureau of the Census's 
Composite Fixed-Weighted Price Index for Construction. Unlike a more general 
index, this construction index closely tracks inflation within the construction 
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industry. This index reflects only changes in prices and is unaffected by changes in 
the mix of construction projects during any given year. 

Constant dollar tables in the 1996 report cannot be compared to constant dollar 
tables in the 1994 report. 

Specific adjustments used for each of the fiscal years are presented in Table A-5. 



Table A-5. Composite Fixed-Weighted Price Index 
for Construction inflation adjustments 



Fiscal year 


Average Composite 
WmMrixed-Weighled 
fllil : : Price Index for Construction ; 1 [ !!■ 


1986-198 7 


1.253 


1988-1989 


1.166 


1990-1991 


1.126 


1992-1993 


1.081 


1994-1995 


1.000 


1 The index for the second year was used in all calculations that spanned two fiscal years 



SOURCE: National Science FoundationJSRS, 1996 Survey of Scientific and Engineering Research Facilities at 
Colleges and Universities. 

Cost per Square Foot Data 

The study did not collect unit cost data for individual construction or 
repair/ renovation projects. It collected only the aggregate research-related costs 
and the aggregate research space involved in all projects begun during specified 
periods. These aggregates can be combined into indices of average cost per square 
foot, which are useful in tracking broad cost trends over time. However, they are of 
little practical value as guidelines for project planning. By all accounts, unit costs 
for both construction and repair/ renovation projects are highly variable, depending 
on the specific requirements of the particular project and on many other factors as 
well (e.g., geographic region of the country). Such differences, which are of crucial 
importance in project planning, are obscured in the kinds of multiproject averages 
that can be constructed from this study's data. 



The 1996 survey added several questions in an effort to derive estimates of the S&E 
research facilities' needs of research-performing institutions. In 1994, institutions 
were asked to report on deferred construction and repair/ renovation projects that 
were included in an approved institutional plan. In 1996, institutions reported 
separately the construction and repair/ renovation costs for projects included in 
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such plans, as well as for projects not included. In addition, institutions were asked 
to report their estimated central campus infrastructure needs, separately for 
construction and repair/ renovation, and for both those in plans and those not in 
plans. This provided a more complete estimate of deferred capital projects. 

In addition to this estimate of research facility needs based on institutions' reports of 
the S&E research construction and repair/ renovation projects that had been 
deferred, the 1996 survey made additional efforts to measure this need. If 
institutions indicated that they had an inadequate amount of S&E research space in 
any given field (Item 2), they were asked to indicate the additional space needed. 
Institutions also were asked to report either the amount or percent of that space that 
was funded and scheduled to undergo major renovation or replacement (Item 3). It 
was thus possible to derive estimates of the amount of additional space needed and 
the amount of repair/ renovation needed and not scheduled. Average construction 
and repair/ renovation costs per square foot were used to derive another dollar 
estimate of research facility needs. 

Both of these approaches, based on different assumptions, are believed to provide 
conservative estimates of the research facility needs of research-performing 
institutions. 
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List of Sampled Institutions 

Public, doctorate-granting institutions 



Top 100 


Institution name 


State 


* 


University of Alaska Fairbanks 


AK 


* 


Auburn University 


AL 


* 


University of Alabama at Birmingham 


AL 




University of South Alabama 


AL 




University of Arkansas 


AR 




University of Arkansas for Med Sciences 


AR 


* 


Arizona State University 


AZ 


* 


University of Arizona 


AZ 




San Diego State University 


CA 


* 


University of California 


CA 


* 


University of California-Davis 


CA 


* 


University of California-lrvine 


CA 


* 


University of Califomia-Los Angeles 


CA 


* 


University of California-Riverside 


CA 


* 


University of California-San Diego 


CA 


* 


University of California-San Francisco 


CA 


* 


University of California-Santa Barbara 


CA 




University of California-Santa Cruz 


CA 




Colorado School of Mines 


CO 


* 


Colorado State University 


CO 
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Public, doctorate-granting institutions 



Top 100 


Institution name 


State 


* 


University of Colorado-Boulder 


CO 




University of Colorado-Colorado Springs 


CO 


* 


University of Colorado Health Sciences Center 


CO 


* 


University of Connecticut 


CT 




University of Delaware 


DE 




Florida A & M University 


FL 




Florida State University 


FL 


* 


University of Florida 


FL 


* 


University of South Florida 


FL 


* 


Georgia Institute of Technology 


GA 




Georgia State University 


GA 


* 


University of Georgia 


GA 


* 


University of Hawaii at Manoa 


HI 


* 


Iowa State University 


IA 


* 


University of Iowa 


IA 




Idaho State University 


ID 




Southern Illinois University at Carbondale 


IL 


* 


University of Illinois at Chicago 


IL 


* 


University of Illinois at Urbana-Champaign 


IL 




Ball State University 


IN 


* 


Indiana University 


IN 


* 


Purdue University 


IN 




Kansas State University 


KS 
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Public, doctorate-granting institutions 



Top 100 


Institution name 


State 


* 


University of Kansas 


KS 




Wichita State University 


KS 


* 


University of Kentucky 


KY 




Grambling State University 


LA 


* 


Louisiana State University 


LA 




University of Massachusetts at Amherst 


MA 


* 


University of Massachusetts Lowell 


MA 




University of Maryland at Baltimore 


MD 


* 


University of Maryland College Park 


MD 


* 


Michigan State University 


MI 




Michigan Technological University 


MI 


* 


University of Michigan-Ann Arbor 


MI 


* 


Wayne State University 


MI 


* 


University of Minnesota 


MN 


* 


University of Missouri-Columbia 


MO 


* 


Mississippi State University 


MS 




University of Mississippi 


MS 




Montana State University 


MT 




East Carolina University 


NC 


* 


North Carolina State University 


NC 


* 


University of North Carolina at Chapel Hill 


NC 




North Dakota State University 


ND 


* 


University of Nebraska-Lincoln 


NE 
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Public, doctorate-granting institutions 



Top 100 


Institution name 


State 




University of Nebraska Medical Center 


NE 


* 


Rutgers, The State University of New Jersey 


NJ 


* 


University of Medicine & Dentistry of N J 


NJ 




New Mexico Institute of Mining and Technology 


NM 


* 


New Mexico State University 


NM 


* 


University of New Mexico 


NM 




University of Nevada-Reno 


NV 


* 


State University of New York at Buffalo 


NY 


* 


State University of New York at Stony Brook 


NY 




State University of New York College of 
Environmental Sciences and Forestry 


NY 




State University of New York Health Science 
Center at Brooklyn 


NY 




Bowling Green State University 


OH 




Cleveland State University 


OH 




Ohio University 


OH 


* 


The Ohio State University 


OH 


* 


University of Cincinnati 


OH 


* 


Oklahoma State University 


OK 


* 


University of Oklahoma 


OK 


* 


Oregon State University 


OR 




University of Oregon 


OR 


* 


Pennsylvania State University 


PA 




Temple University 


PA 
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Public, doctorate-granting institutions 



Top 100 


Institution name 


State 


* 


University of Pittsburgh 


PA 


* 


Clemson University 


SC 




University of South Carolina 


SC 




South Dakota State University 


SD 




Memphis State University 


TN 




Tennessee State University 


TN 


* 


University of Tennessee, Knoxville 


TN 




Lamar University 


TX 




Stephen R Austin State University 


TX 


* 


Texas A & M University 


TX 




Texas Tech University 


TX 




Texas Woman’s University • 


TX 




University of Houston 


TX 




University of North Texas 


TX 




University of Texas at Arlington 


TX 


* 


University of Texas at Austin 


TX 




University of Texas Health Science Center at 
Houston 


TX 




University of Texas Medical Branch at Galveston 


TX 


* 


University of Texas Southwestern Medical Center 
at Dallas 


TX 


* 


University of Texas System Cancer Center 


TX 


* 


University of Utah 


UT 


* 


Utah State University 


UT 
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Public, doctorate-granting institutions 



Top 100 


Institution name 


State 




College of William & Mary 


VA 




George Mason University 


VA 


* 


University of Virginia 


VA 


* 


Virginia Commonwealth University 


VA 


* 


Virginia Polytechnic Institute and State University 


VA 


* 


University of Washington 


WA 


* 


Washington State University 


WA 


* 


University of Wisconsin-Madison 


WI 




University of Wisconsin-Milwaukee 


WI 




West Virginia University 


wv 
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Private, doctorate-granting institutions 



Top 100 


Institution name 


State 


* 


California Institute of Technology 


CA 


* 


Stanford University 


CA 


* 


University of Southern California 


CA 




University of Denver 


CO 




Wesleyan University 


CT 


* 


Yale University 


CT 




American University 


DC 




George Washington University 


DC 


* 


Georgetown University 


DC 




Howard University 


DC 


* 


Florida Institute of Technology 


FL 


* 


University of Miami 


FL 




Clark Atlanta University 


GA 


* 


Emory University 


GA 




Morehouse School of Medicine 


GA 




Loyola University of Chicago 


IL 


* 


Northwestern University 


IL 




Rush University 


IL 


* 


University of Chicago 


IL 




University of Health Sciences/ The Chicago 
Medical School 


IL 


* 


Tulane University 


LA 




Xavier University of Louisiana 


LA 
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Private, doctorate-granting institutions 



Top 100 


Institution name 


State 




Boston College 


MA 


* 


Boston University 


MA 




Brandeis University 


MA 


* 


Harvard University 


MA 


* 


Massachusetts Institute of Technology 


MA 




Smith College 


MA 




Tufts University 


MA 


* 


Woods Hole Oceanographic Institute 


MA 




Worcester Polytechnic Institute 


MA 


* 


Johns Hopkins University 


MD 




Kirksville College of Osteopathic Medicine 


MO 




St. Louis University 


MO 


* 


Washington University 


MO 


* 


Duke University 


NC 




Wake Forest University 


NC 




Dartmouth College 


NH 


* 


Princeton University 


NJ 




Seton Hall University 


NJ 




Albany Medical College 


NY 




Clarkson University 


NY 


* 


Columbia University in the City of New York 


NY 


* 


Cornell University 


NY 


* 


Mount Sinai School of Medicine 


NY 
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Private, doctorate-granting institutions 



Top 100 


Institution name 


State 


* 


New York University 


NY 




Rensselaer Polytechnic Institute 


NY 


* 


Rockefeller University 


NY 


* 


University of Rochester 


NY 


* 


Yeshiva University 


NY 


* 


Case Western Reserve University 


OH 


* 


Carnegie-Mellon University 


PA 




Drexel University 


PA 




Lehigh University 


PA 




The Medical College of Pennsylvania 


PA 




Thomas Jefferson University 


PA 


* 


University of Pennsylvania 


PA 




Brown University 


RI 




Providence College 


RI 




Meharry Medical College 


TN 


* 


Vanderbilt University 


TN 


* 


Baylor College of Medicine 


TX 




Rice University 


TX 




Marquette University 


WI 




Medical College of Wisconsin 


WI 
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Public, nondoctorate-granting institutions 



Institution name State 

Alabama Agricultural and Mechanical University AL 

Alabama State University AL 

Trenholm State Technical College AL 

University of Arkansas at Pine Bluff AR 

California Polytechnic State University-Pomona CA 

California State University-Chico CA 

California State University-Fresno CA 

California State University-Fullerton CA 

California State University-Hayward CA 

California State University-Long Beach CA 

Humboldt State University CA 

San Jose State University CA 

University of the District of Columbia DC 

Delaware State College DE 

Albany State College GA 

Fort Valley State College GA 

Southern Illinois University at Edwardsville IL 

Western Illinois University IL 

Kentucky State University KY 

Morehead State University KY 

Murray State University KY 

Southern University and A&M College at Baton Rouge LA 
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Public, nondoctorate-granting institutions 



Institution name State 

University of Massachusetts Dartmouth MA 

Coppin State College MD 

Morgan State University MD 

Towson State University MD 

University of Maryland Eastern Shore MD 

Grand Valley State University Ml 

Northern Michigan University MI 

Mankato State University MN 

Lincoln University MO 

Northeast Missouri State University MO 

Alcorn State University MS 

Delta State University MS 

Jackson State University MS 

Mississippi Valley State University MS 

North Carolina Agricultural & Technical State University NC 

North Carolina Central University NC 

University of North Carolina at Charlotte NC 

Winston-Salem State University NC 

Eastern New Mexico University NM 

University of Nevada-Las Vegas NV 

City University of New York College of Staten Island NY 

City University of New York Queens College NY 

City University of New York York College NY 
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State 



Public, nondoctorate-gramting institutions 



Institution name 

State University of New York College at Brockport NY 

State University of New York College at Buffalo NY 

State University of New York College at Geneseo NY 

Central State University OH 

Langston University OK 

Western Oregon State College OR 

California University of Pennsylvania PA 

Clarion University of Pennsylvania PA 

East Stroudsburg University of Pennsylvania PA 

Edinboro University of Pennsylvania PA 

Lincoln University PA 

South Carolina State College SC 

Win throp College SC 

Prairie View A & M University TX 

Texas A & I University TX 

Texas Southern University TX 

University of Houston-Clear Lake TX 

West Texas State University TX 

James Madison University VA 

Norfolk State University VA 

Virginia Military Institute VA 

Virginia State University VA 

University of the Virgin Islands VI 



O 
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Public, nondoctorate-grantmg institutions 
Institution name State 

Central Washington University WA 

Eastern Washington University WA 

University of Wisconsin-Green Bay WI 

University of Wisconsin-Parkside WI 

University of Wisconsin-River Falls WI 

University of Wisconsin-Stout WI 

Marshall University WV 
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Institution name 



State 



Oakwood College 


AL 


Selma University 


AL 


Tuskegee University 


AL 


Chapman University 


CA 


Harvey Mudd College 


CA 


Occidental College 


CA 


Pomona College 


CA 


Colorado College 


CO 


Connecticut College 


CT 


Quinnipiac College 


CT 


Rollins College 


FL 


Morehouse College 


GA 


Grinnell College 


IA 


Knox College 


IL 


DePauw University 


IN 


Valparaiso University 


IN 


Dillard University 


LA 


Loyola University 


LA 


Amherst College 


MA 


Emmanuel College 


MA 


Mount Holyoke College 


MA 


Regis College 


MA 
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State 



Private, nondoctorate-grantmg institutions 

Institution name 

Wellesley College 

Wentworth Institute of Technology 

Williams College 

Goucher College 

Bowdoin College 

Carleton College 

St. Mary's College 

Tougaloo College 

Johnson C. Smith University 

Monmouth College 

Barnard College 

Ithaca College 

Manhattan College 

Vassar College 

Webb Institute of Naval Architecture 
College of Wooster 
Xavier University 
Reed College 
University of Portland 
Bucknell University 
Franklin and Marshall College 
Haverford College 
Swarthmore College 




MA 

MA 

MA 

MD 

ME 

MN 

MN 

MS 

NC 

NJ 

NY 

NY 

NY 

NY 

NY 

OH 

OH 

OR 

OR 

PA 

PA 

PA 

PA 
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/ 



Institution name 


State 


Widener University 


PA 


Fisk University 


TN 


St. Mary's University San Antonio 


TX 


Hampton University 


VA 


Middlebury College 


VT 


Pacific Lutheran University 


WA 


Beloit College 


VV1 


Lawrence University 


VV1 


Milwaukee School of Engineering 


WI 



o 
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Historically Black Colleges and Universities 
Institution name State 

Alabama Agricultural and Mechanical University AL 

Alabama State University AL 

Trenholm State Technical College AL 

Oakwood College AL 

Selma University AL 

Tuskegee University AL 

University of Arkansas at Pine Bluff AR 

Howard University DC 

University of the District of Columbia DC 

Delaware State College DE 

Florida A & M University FL 

Clark Atlanta University GA 

Morehouse School of Medicine GA 

Albany State College GA 

Fort Valley State College GA 

Morehouse College GA 

Kentucky State University KY 

Grambling State University LA 

Xavier University of Louisiana LA 

Southern University and A&M College at Baton Rouge LA 

Dillard University LA 

Coppin State College MD 



tge B-18 
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Appendix B: List of Sampled Institutions 



Historically Black Colleges and Universities 



Institution name State 

Morgan State University MD 

University of Maryland Eastern Shore MD 

Lincoln University MO 

Alcorn State University MS 

Jackson State University MS 

Mississippi Valley State University MS 

Tougaloo College MS 

North Carolina Agricultural & Technical State University NC 

North Carolina Central University NC 

Winston-Salem State University NC 

Johnson C. Smith University NC 

Central State University OH 

Langston University OK 

Lincoln University PA 

South Carolina State College SC 

Tennessee State University TN 

Meharry Medical College TN 

Fisk University TN 

Prairie View A & M University TX 

Texas Southern University TX 

Norfolk State University VA 

Virginia State University VA 

Hampton University VA 
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Institution name 



State 



University of the Virgin Islands 



VI 
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OMB #3145-0101 
Expires 9/30/98 

1996 SURVEY OF SCIENTIFIC AND ENGINEERING RESEARCH 
FACILITIES AT UNIVERSITIES AND COLLEGES 

NATIONAL SCIENCE FOUNDATION <NSF) 

NATIONAL INSTITUTES OF HEALTH (NIH) 

Acting out of concerns raised by the academic community, Congress directed the National Science Foundation (NSF) to collect 
and analyze data about research facilities at universities and colleges and to report to Congress every two years. This survey is in 
response to that requirement under authorization of the National Science Foundation Act of 1950, as amended. 

The format of the survey has changed somewhat from the 1994 version, resulting in some additional pages, but in little additional 
burden to you, the respondent. The main topics in this year’s survey are: 

D amount of space in your institution; 

D amount and condition of research space in your institution; 

D costs of capital projects completed, begun, or planned; 

D deferred capital projects; and 
D miscellaneous topics. 

We will use the information that you provide for a report that gives a broad, quantitative picture of 

D the cost, availability, and condition of existing science and engineering (S&E) research facilities; and 

D the current capital spending by universities and colleges, sources of funding, and plans for future repair/renovation and 
new construction of S&E research facilities. 

The report is used by Congress, many higher education associations, and university and college administrators to help make policy 
decisions. Your participation in this survey is voluntary. NSF and NIH do not use or allow other agencies to use the informa- 
tion from this survey to affect individual institutional funding, nor will detailed responses be used in any manner that 
would identify an individual institution’s responses. 

The president or chancellor of your institution named the individual on the label below to coordinate data collection for this 
survey. Please correct any wrong information on the label. 



Label 



If someone other than the person listed above coordinates the data collection, please tell us whom we may call if we have ques- 
tions about the information. 

Name Title/Department Telephone no. and ext. 



Completing this survey requires an average of 24 hours. If you wish to comment on this burden, contact Herman Fleming, 
Reports Clearance Officer, NSF, at 703-306-1243, and the Office of Management and Budget, Paperwork Reduction Project 
(OMB Number 3145-0101), Washington, DC 20503. 

Return the completed survey by December 1, 1995 , to The Gallup Organization 

Attention: Dr. Jennifer Spielvogel 
One Clturclt Street , Suite 900 
Rockville , MD 20850 

If you have any questions or comments about the survey, contact Dr. Ann Lanier of NSF at 703-306-1774 or Dr. Jennifer 
Spielvogel of The Gallup Organization at 1-800-288-9439 (spieja@gallup.com). 

ERIC 
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Guidelines 



Refer to these guidelines as you fill out the survey. 



II . About this suirvey — how to use the “Tips” box 

With each item in this survey, along with instructions for completing the item, you will find a “Tips” box containing 
additional information to help you complete the item correctly. The box also contains definitions of terms that appear in 
the item. Terms appearing in boldface type in the instructions are defined in the “Tips” box on that page. 

2. The definition) of research 

In this survey, research is defined as all research activities of your institution that are budgeted and accounted for. 
Research can be funded by the institution itself, the Federal government, state governments, foundations, corporations, or 
other sources. 

3, What to include as research facilities 

In this survey, the term “research facilities ” includes 

D research laboratories; 

D controlled-environment space, such as clean or white rooms; 

D technical-support space, such as carpentry and machine shops; 

D facilities for laboratory animals, such as animal production colonies, holding rooms, isolation and germ-free 
rooms; 

D faculty or staff offices, to the extent that they are used for research; 

D department libraries, to the extent that they are used for research; 

D fixed (built-in) equipment, such as fume hoods and benches; and 
n non-fixed equipment costing $1 million or more. 

It does not include 

D facilities that have been designated as federally funded research and development centers (FFRDC); 

D facilities that are used by faculty, but are not administered by the institution, such as research space at 

Veterans Administration or other non-university hospitals. 




1 



What fields to include as science and engineering (S&E) fields 



Because every institution has its own way of classifying fields of study, for consistency, please use the Cross Reference 
chart (see page 24) to classify areas of study at your institution. The Cross Reference chart identifies the departments 
that are included within each of the S&E fields used in this survey. The Cross Reference chart is based on the classifi- 
cation of academic departments used by the National Center for Educational Statistics. If you are unable to separate 
data for academic departments, report the combined data under “Other Sciences, not elsewhere classified” and list the 
fields that those data represent. 

For this survey , S&E fields include 

□ Engineering 

□ Physical Sciences 

□ Earth, Atmospheric, and Ocean Sciences (formerly Environmental Sciences) 

□ Mathematics 

□ Computer Sciences 

□ Agricultural Sciences 

□ Biological Sciences 

□ Medical Sciences 

□ Psychology 

□ Social Sciences 

□ Other Sciences, not elsewhere classified 

They do not include 

□ law, business administration/management (except economics), humanities, history, the arts, or education 
- (except educational psychology). 

The definition of net assignable square feet (NASF) 

In this survey, NASF is defined as the sum of all areas (in square feet) on all floors of a building assigned to, or avail- 
able to be assigned to, an occupant for specific use, such as instruction or research. NASF should be measured from the 
inside faces of walls. Refer to pages 95-96 in Appendix 2 of Postsecondary Education Facilities Inventory and 
Classification Manual , U.S. Department of Education, Office of Educational Research and Improvement, NCES 
92-165 (or to the 1988 NACUBO Taxonomy of Functions, or to the 1972 WICHE Program Classification Structure ). 
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How to calculate space and cost 

Space in NASF 

For space used for both S&E research and other purposes: Prorate the NASF to reflect the proportion of use for 
S&E research activity. For example, if a room or building is used for S&E research only during the summer months 
(one-fourth of the year), then count 25% of the NASF as S&E research space. 

For space that is shared by S&E fields: Prorate the NASF to reflect the proportion of use by each field. For example, 
if a room or building is used equally for research activity in Computer Sciences and Mathematics, count 50% of the 
NASF as research space for Computer Sciences and 50% for Mathematics. 

Cost of repair/renovation and new construction 

What to include under “completion costs”: Several survey items ask you to report completion costs for repair/ 
renovation and new construction projects. When you report completion costs for projects on S&E research space, include 
costs for 

D planning; 

D site preparation; and 
D repair/renovation or new construction of 
° the research space itself; 

° fixed equipment; 

° non-fixed equipment costing $1 million or more; and 

° building infrastructure, such as plumbing, lighting, air exchange, and safety systems in the building and 
within five feet of the building foundation. 

For projects involving both S&E research space and space used for other purposes: Prorate the cost of repair/ 
renovation and new construction projects to reflect the proportion of the space that is used for S&E research. For 
example, you might construct a new Biological Sciences building at a cost of $8 million. Half of the space in the new 
building will be used for biological research and the other half will be used for class instruction. In this case, the prorated 
cost of construction for S&E research facilities that you should report would be $4 million, or half of the total cost. 

For multi-year projects: Allocate the entire project completion cost to the fiscal year in which the project began or is 
expected to begin. Consider the start-date for a project to be the date on which repair/renovation or new construction 
actually began or is expected to begin. 
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Amount of Space in Your Institution 



Item la. Imsfarue'toirjal amd ir®s®arelhi spac® 

To complete Item la , do the following: 

® In Column 1 of the table on the facing page, fill in the 
current amount of net assignable square feet (NASF) 
devoted to instruction and research for each field listed. 

® Near the bottom of Column 1, fill in the current total 
NASF devoted to instruction and research for 
B science and engineering (S&E) fields (TOTAL #1), 

B non-science fields (TOTAL #2), and 
B all academic fields (TOTAL #3). 

© In Column 2, fill in the current amount of research 
space (NASF devoted to research only) for each S&E 
field listed. 

© Near the bottom of Column 2, fill in the total NASF 
devoted to research in all S&E fields. 

Note for institutions using a facilities inventory system based 

on NCES, NACUBO, or WICHE classifications: 

For Column 1 (“Instructional and research NASF”), add 
the space that is assigned to functional category 1 
(Instruction) and category 2 (Research). For Column 2 
(“Research NASF”), use only the space that is assigned to 
functional category 2 (Research). Please refer to pages 
95-96 in Appendix 2 of Postsecondary Education 
Facilities Inventory and Classification Manual , U.S. 
Department of Education, Office of Educational Research 
and Improvement, NCES 92-165 (or to the 1988 
NACUBO Taxonomy of Functions , or to the 1972 
WICHE Program Classification Structure). 



Tips fair completing Stem la 

>> Include space leased by your institution. 

> Estimate if exact figures are not available. 

If space is used for more than one purpose, prorate 
the NASF to reflect the proportion of use for the 
activity the item is asking about. (For an example, 
see page 3.) 

> If space is shared by S&E fields, prorate the NASF 
to reflect the proportion of use by each field, (For 
an example, see page 3*) 

> Note that the disciplinary field listed as “Environ- 
mental Sciences” in prior years’ surveys is now 
listed as “Earth, Atmospheric, and Ocean Sciences,” 

>• For help in classifying your programs, refer to the 
Cross Reference chart on page 24. 

> Use these definitions for bolded items: 

NASF: Is the sum of all areas (in square feet) on all 
floors of a building assigned to, or available to be 
assigned to, an occupant for specific use, such as 
instruction or research. NASF should be measured 
from the inside faces of walls. 

research: Refers to all research activities of an 
institution that are budgeted and accounted for. 
Research can be funded by the institution itself, the 
Federal government, state governments, foundations, 
corporations, or other sources. 

research space: Refers to the NASF of space in 
facilities within which research activities take place. 
These facilities may include the following (to the 
extent that they are used for research): research 
laboratories, controlled-environment space, technical- 
support space, facilities for laboratory animals, faculty 
or staff offices, department libraries, fixed equipment 
(such as fume hoods and benches), and non-frxed 
equipment costing $1 million or more. 




Table for Item la. Instructional and research space 



Field 


Column 1 


Column 2 


Instructional and research NASF 


Research NASF 


SCIENCE AND ENGINEERING (S&E) FIELDS 






Engineering 






Physical Sciences 






Earth, Atmospheric, and Ocean Sciences (formerly 
Environmental Sciences) 






Mathematics 






Computer Sciences 






Agricultural Sciences 






Biological Sciences 

Other than medical school 






Biological Sciences 
Medical school 






Medical Sciences 

Other than medical school 






Medical Sciences 
Medical school 






Psychology 






Social Sciences 






Other Sciences, not elsewhere classified 
List them: 






TOTAL #1: ALL S&E FIELDS 






‘Kkot 






TOTAL #2: ALL NON-SCIENCE FIELDS [for 
example, law, business 
administration/management (except 
economics), humanities, history, the 
arts, or education (except educational 
psychology)] 






TOTAL #3: GRAND TOTAL 




— »■■■ . — — J 



Item lb. Leased research space 

Look at the total research space for all S&E fields (TOTAL #1) in the table above. How much of that space is leased? 
NASF of leased research space 
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Amount and Condition of Research Space 



item 2. Current amount of research space, by field 



Item 2 asks you to rate the amount of science and engineering 
(S&E) research space available at your institution. For each 
field, you will choose one of the following three categories: 

A Adequate amount of space: sufficient to support all 
the needs of your current S&E research program 
commitments in the field 

B Inadequate amount of space: not sufficient to support 
the needs of your current S&E research program 
commitments in the field; or non-existent but needed 

SSSA Not applicable or no space needed in the field 
To complete Item 2, do the following: 

@ For each field listed on the table on the facing page, circle 
the letter of the category in Column 1 that best describes 
the amount of space available for your current S&E 
research program commitments in that field. 

® For each field for which you circled B (inadequate 

amount), estimate and record in Column 2 the additional 
NASF or percent more space that is needed. 

Example 1: The Engineering department’s research space is 
overcrowded to the extent that efficiency of work on an existing 
grant has been affected. In your answer to Item 2, you should 
consider the additional space you need to support work on this 
already awarded grant. 

Example 2: The Biology department has made offers to three 
new faculty needed to support an existing program in molecular 
biology. In your answer to Item 2, you should consider the 
space needed to accommodate these new colleagues (even 
though they are not currently on campus) because it is needed 
to fulfill already existing program commitments and because 
offers have been made. 



Tips for completing Item 2 

Use these definitions for bolded items: 

research program commitments: Refers to all 
research and development activities of an 
institution that are budgeted, approved, and 
funded. Research program commitments include 

■ current faculty and staff ox those to whom 
offers have been made; 

■ grants awarded, whether or not research 

has actually begun; and " ? - 

■ programs which have been approved. 

They do not include 

■ potential staff without offers, * ’* '** 

■ grants applied for but not awarded, and * 

a programs designed but not yet approved. 

research space: Refers to die NASF of space in 
facilities within which research activities take 
place. These facilities may include the following 
(to the extent that they are used for research): 
research laboratories, controlled-environment * 

space, technical-support space, facilities for «. 

laboratory animals, faculty or staff offices, 
department libraries, fixed equipment (such a$ 
fume hoods and benches), and non-fixed 
equipment costing $1 million or more. 



Table for Item 2. Current amount of research space, by field 

Key: 

A = Adequate amount of space: sufficient to support all the needs of your current S&E research program commitments in 

the field 

B = Inadequate amount of space: not sufficient to support the needs of your current S&E research program commitments in 

the field; or non-existent but needed 

NA = Not applicable or no space needed in the field 



Field 


Column 1 


Column 2 


Adequacy or inadequacy of amount of S&E 
research space 

For each field, circle the appropriate 
code in one of the columns below. 


Additional space needed for current S&E 
research program commitments 

For each field, you may choose to enter either 
NASF or percent more space needed. 

(Enter a figure in one of the 
columns below for each field.) 


Adequate 


Inadequate 


Not 

Applicable 


Additional NASF 
needed 


Percent more space 
needed 


Engineering 


A 


B 


NA 






Physical Sciences 


A 


B 


NA 






Earth, Atmospheric, and 
Ocean Sciences (formerly 
Environmental Sciences) 


A 


B 


NA 






Mathematics 


A 


B 


NA 






Computer Sciences 


A 


B 


NA 






Agricultural Sciences 


A 


B 


NA 






Biological Sciences 

Other than medical school 


A 


B 


NA ! 






Biological Sciences 
Medical school 


A 


B 


NA 






Medical Sciences 

Other than medical school 


A 


B 


NA 






Medical Sciences 
Medical school 


A 


B 


NA 






Psychology 


A 


B 


NA 






Social Sciences 


A 


B 


NA 






Other Sciences, not elsewhere 
classified 
List them: 


A 


B 


NA 
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Item 3. Current condition of research space, by field 



To complete Item 3, do the following: 

® For each field listed on the table on the facing page, fill 
in the percent of research space that falls into each 
category below: 

A Suitable for the most scientifically competi- 
tive research in the field 

B Effective for most levels of research in the 
field, but may need limited repair/renova- 
tion 

C Requires major renovation or replacement 
to be used effectively 

HA Not applicable or no research space in that 
field 

© For each field for which you reported space in category 
C, record in Column 2 the number of NASF or percent of 
that space that is funded and scheduled to undergo major 
renovation or replacement in your FY 1996 or FY 1997. 



Tips for completing Item 3 

^ Consider only space supporting your current S&E 
research program commitments. 

>• Use these definitions for bolded items: 

major renovation: Refers to an extensive repair 
project that results in facilities that are equivalent, 
or nearly equivalent, to new facilities in their 
ability to support $&E research, 

research space: Refers to theM of space in 
facilities within which research activities take 
place. These facilities may include the following 
(to the extent that they are used for research): 
research laboratories, controlled^environment f ; 
space, technical-support space, facilities for 
laboratory animals, faculty or staff offices, 
department libraries, fixed equipment (such as 
fume hoods and benches), and non-fixed equips 
ment costing $J million or mote. 2; f 
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Table for Item 3. Current condition of research space, by field 

Key: 



A = Suitable for the most scientifically competitive research in the field 

B= Effective for most levels of research in the field, but may need limited repair/renovation 
(Includes categories B and C from 1994 survey) 

C = Requires major renovation or replacement to be used effectively 
(Includes categories D and E from 1994 survey) 

NA = Not applicable or no research space in this field 



Column 1 I Column 2 

Percent of research space Amount of space in category C that is funded 

according to condition and scheduled to undergo major renovation or 



replacement in your FY 1996 or FY 1997 



Field 


A 


B 


C 


Total 


NA 


For each field, you may choose to enter 
either NASF or percent of space. 
(Enter a figure in one of the 
columns below for each field.) 


NASF 


Percent of space 


Engineering 








100% 








Physical Sciences 








100% 








Earth, Atmospheric, and 
Ocean Sciences (formerly 
Environmental Sciences) 








100% 








Mathematics 








100% 








Computer Sciences 








100% 








Agricultural Sciences 








100% 








Biological Sciences 
Other than medical 
school 








100% 








Biological Sciences 
Medical school 








100% 








Medical Sciences 
Other than medical 
school 








100% 








Medical Sciences 
Medical school 








100% 








Psychology 








100% 








Social Sciences 








100% 








Other Sciences, not 
elsewhere classified 
List them: 








100% 




. 





O 
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Costs of Capital Projects Completed , Begun , or Planned 



Item 4a. Research facilities projects over $100,000: your FY 1994 amd FY 199S 



This item asks you to report the completion costs (planning, 
site preparation, construction, fixed equipment, non-fixed 
equipment costing $1 million or more, building infrastruc- 
ture) and net assignable square feet (NASF) involved in 
repair/renovation and new construction of science and 
engineering (S&E) research facilities. 

To complete Stem 4a, do the following: 

® In Columns 1 and 3 of the table on the facing page, 
s for each field listed, fill in the completion costs for 
repair/renovation and new construction projects over 
$100,000, and 

hi in the row marked TOTAL, fill in the total comple- 
tion costs for repair/renovation and new construc- 
tion. 

® In Columns 2 and 4 of the table on the facing page, 
a for each field listed, fill in the estimated NASF 
involved in repair/renovation and new construction 
projects over $100,000, and 

a in the row marked TOTAL, fill in the estimated total 
NASF for repair/renovation and new construction. 




Consider only projects that began during your 
FY 1994 or FY 1995. (Consider the start-date for 
* a project to be the date on which repair/renova^ 
tion or new construction actually began.) 

> If space is shared by S&E fields, prorate the 
NASF and cost to reflect the proportion of use by 
each field. (For an example, see page 3.) 

> Consider only projects whose prorated cost in a given 
field is over $100; 000. (All the dollar figures in 
Column 1 or Column 3 of the table on the facing page 
should be over $100, 000) 

Use these definitions for bolded items: 

building infrastructure: Includes systems that 
exist in the building and within five feet of the 
building foundation, such as plumbing, lighting, 
air exchange, and safety systems. 

feed equipment: Refers to equipment that is built 
into facilities, such as fume hoods and lab benches. 

NASF: Is the sum of all areas (in square feet) on all 
floors of a building assigned to, or available to be 
assigned to, an occupant for specific use, such as 
instruction or research. NASF should be measured 
from the inside faces of walls. 

new construction: Refers to additions to an 
existing building or construction of a new building. 

repair/renovation: Refers to the fixing up of 
facilities in deteriorated condition, capital improve- 
ments on facilities, conversion of facilities, etc. 



Table for Item 4a. Research facilities projects over $100,000: your FY 1994 and FY 1995 



Field 


REPAIR/RENOVATION over 
$100,000 begun during your 
FY 1994 or FY 1995 


NEW CONSTRUCTION over 
$100,000 begun during your 
FY 1994 or FY 1995 


Column 1 


Column 2 


Column 3 


Column 4 


Cost 


NASF 


Cost 


NASF 


Engineering 










Physical Sciences 










Earth, Atmospheric, and Ocean Sciences 
(formerly Environmental Sciences) 










Mathematics 










Computer Sciences 










Agricultural Sciences 










Biological Sciences 

Other than medical school 










Biological Sciences 
Medical school 










Medical Sciences 

Other than medical school 










Medical Sciences 
Medical school 










Psychology 










Social Sciences 










Other Sciences, not elsewhere classified 
List them: 










TOTAL 













Item 4b. Research facilities projects between $5,000 and $100,000: yowr FY 1994 and FY 1995 



To complete Item 4b , do the following: 

In the blank below, fill in the total dollar amount for completion 
costs of repaar/renovation projects between $5,000 and $100,000 
begun in your FY 1994 and FY 1995. 



Total for repair/renovation projects (costing between $5,000 and 
$100,000 each) of your science and engineering (S&E) research 
facilities $ 



Tips for completing Item 4b 

> Consider only projects that began during 
yourFY 1994 or FY 1995. (Consider the 
start-date for a project to be the date on 
which repair/renovation or new construction 
actually began.) 

> Include projects to repair/renovate feed 
equipment, non-fixed equipment costing 
$1 million or more, and building infra- 
structure, 

Exclude projects whose prorated cost is less 
than $5,000 or more than $100,000. 

>* Use these definitions for bolded items: 

building inf restructure: Includes systems 
that exist in the building and within five feet 
of the building foundation, such as plumbing, 
lighting, air exchange, and safety systems, 

fixed equipment: Refers to equipment that 
is built into facilities, such as fume hoods and 
lab benches. 

repair/removatkm: Refers to the fixing up 
of facilities in deteriorated condition, capital 
improvements on facilities, conversion of 
facilities, etc. 
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Go to the next page. 
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Stem 5. Sources of funding for research facilities projects: your FY 1994 and FY 1995 



To complete Item 5, do the following: 

© In the row marked TOTAL on the table on the facing 
page, at the bottom of Columns 1 and 2, copy the cost 
totals for your science and engineering (S&E) research 
facilities projects from Item 4a, Columns 1 and 3: 

m repair/renovation projects costing over $ 1 00,000, 
and 

* new construction projects costing over $100,000. 

© Fill in the dollar amounts of funding from each source 
listed. 



Tips for completing Item 5 

Consider only projects that began during 
your FY 1994 or FY 1995. (Consider the 
start-date for a project to be the date on which 
repair/renovation or new construction actually 
began.) 

> Note that “Institutional funds” include 
operating funds, endowments, indirect costs 
recovered from federal grants and/or 
contracts, indirect costs recovered from 
other sources, etc. 

Use these definitions for bolded items: 

new constnictioii: Refers to additions to an 
existing building or construction of a new 
building. •; ; ; J 

repair/renovafion: Refers to the fixing up of ; ; T 
facilities in deteriorated condition, capital 
improvements on facilities, conversion of : 1 .* * . 
facilities, etc. * ; * 




iso 



Table for Item 5. Sources off funding for research facilities projects: your FY 1994 and FY 1995 





Column 1 


Column 2 


Dollar amount 
for REPAIR/RENOVATION 
projects costing 
over $100,000 


Dollar amount 
for NEW CONSTRUCTION 
projects costing 
over $100,000 


Federal government 






State or local governments 






Private donations 






Institutional funds (Operating funds, endowments, indirect costs 
recovered from federal grants and/or contracts, indirect costs recovered 
from other sources, etc.) 






Tax-exempt bonds 






Other debt financing 






Other sources 
List them: 






TOTAL 
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Stem 6. Planned research feciSiflies projects over $1100,000 scheduled to begin in 
your FY 1996 and FY 1997 



To complete Item 6, do the following: 

© In Columns 1 and 3 of the table on the facing page, 
a for each field listed, fill in the completion costs for 
projects over $100,000 (planning, site preparation, 
construction, fixed equipment, non-fixed 
equipment costing $1 million or more, building 
infrastructure) for planned projects (both repair/ 
renovation and new construction), and 
s in the row marked TOTAL #1, fill in the total 
completion costs for all science and engineering 
(S&E) fields. 

© In Columns 2 and 4, 

a for each field listed, estimate the net assignable 
square feet (NASF) involved in those projects 
{Note: be sure to include here any space that you 
reported in Column 2 of the table for Item 3), and 
b in the row marked TOTAL #1, fill in the estimated 
NASF for all S&E fields. 

© Near the bottom of the table, in the row marked TOTAL 
#2, enter the estimated completion costs for planned 
capital projects to extend, repair, or renovate central 
campus infrastructure. 

© Add the figures in the row marked TOTAL #1 to those 
in the row marked TOTAL #2. Record the total figures 
in the row marked TOTAL #3. 



Tips for completing Item 6 

Consider only projects scheduled to begin during your 
FY 1996 or FY 1997. 

>• If space is shared by S&E fields, prorate the NASF and 
cost to reflect the proportion of use by each field. (For 
an example, see page 3.) 

Include only projects whose prorated cost in a given 
field is over $100, 000. (All the dollar figures in 
Column 1 or Column 3 of the table on the facing page 
should be over $100,000.) 

> Estimate if exact figures are not available. 

^ Use these definitions for bolded items: 

building infrastructure: Includes systems that exist 
in the building and within five feet of the building 
foundation, such as plumbing, lighting, air exchange, 
and safety systems. 

central campus infrastructure: Refers primarily to 
systems that exist between the buildings of a campus 
(excluding the area within five feet of any individual 
building foundation) and to the nonarchitectural 
elements of campus design (central wiring for tele- 
communications systems, storage/disposal facilities, 
electrical wiring between buildings, central heating 
and air exchange systems, drains and sewers, road'* 
ways, walkways, parking systems, etc.) 

fixed equipment: Refers to equipment that is built ; ; 
into facilities, such as fume hoods and lab benches. 

NASF : Is the sum of all areas (in square feet) on all 
floors of a building assigned to, or available to be 
assigned to, an occupant for specific use, such as 
instruction or research. NASF should be measured 
from the inside faces of walls. 

new construction: Refers to additions to an existing 
building or construction of a new building. 

planned project: Refers to a project dial is funded 
and scheduled but on which construction has not yet 
begun. 

repair/ renovation: Refers to the fixing up of facilities 
in deteriorated condition, capital improvements on 
facilities, conversion of facilities, etc. 



Table for Item 6. Planned research facilities projects over $100,000 scheduled to begin in 
your FY 1998 and FY 1997 



Field 


REPAIR/RENOVATION 
over $100,000 
scheduled to begin in 
your FY 1996 or FY 1997 


NEW CONSTRUCTION 
over $100,000 
scheduled to begin in 
your FY 1996 or FY 1997 


Column 1 


Column 2 


Column 3 


Column 4 


Expected Cost 


Estimated NASF 


Expected Cost 


Estimated NASF 


Engineering 








ift j,-* s-tox.-xj-h 


Physical Sciences 










Earth, Atmospheric, and Ocean Sciences 
(formerly Environmental Sciences) 










Mathematics 










Computer Sciences 










Agricultural Sciences 










Biological Sciences 

Other than medical school 










Biological Sciences 
Medical school 










Medical Sciences 

Other than medical school 


< 








Medical Sciences 
Medical school 










Psychology 










Social Sciences 










. Other Sciences, not elsewhere classified 
List them: 










TOTAL #1: ALL S&E FIELDS 










TOTAL #2: CENTRAL CAMPUS 

INFRASTRUCTURE (Includes 
telecommunications, electrical 
systems, plumbing systems, 
steam and chilled water lines, 
hazardous materials systems, 
etc.) 










TOTAL #3: GRAND TOTAL 




| | |||j|§ !J| 
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Deferred Capital Projects 



Item 7. Costs for repaor/removation and new constryction of research space needed 
but not funded 



To complete Item 7, do the following: 



@ Read the definition in the “Tips” box to the right for deferred 
project. According to this definition, does your institution 
have any deferred projects for repair/renovation or new 
construction of your science and engineering (S&E) research 
facilities? 

Q Yes. Go to step®. 

□ No. Go to Item 8 (see page 20). 

© Read the definition in the “Tips” box to the right for institu- 
tional plan. Then, 

H for deferred projects that are part of an institutional plan , 

enter the estimated completion costs (planning, site 
preparation, construction, fixed equipment, non-fixed 
equipment costing $1 million or more, building infra- 
structure) in Columns 1 and 2 of the table on the facing 
page; and 

0 for deferred projects that are not part of an institutional 
plan, enter the estimated completion costs in Columns 3 
and 4. 

© Record the totals for these estimates in the row marked 
TOTAL #1. 

© Near the bottom of the table, in the row marked TOTAL #2, 
enter the estimated completion costs for deferred capital 
projects to extend, repair, or renovate central campus 
infrastructure — both those that are, and those that are not, 
part of an institutional plan. 

© Add the figures in the row marked TOTAL #1 to those in the 
row marked TOTAL #2. Record the total figures in the row 
marked TOTAL #3. 



Tips far completing Mem 7 

>* If space is shared by S&E fields, prorate the cost to 
reflect the proportion of use by each field. (For an 
example, see page 3.) 



For help in classifying your programs, refer to the 
Cross Reference chart on page 24* 



Use these definitions for bolded items: 



fomMiimg nsrfrasiinuictore: Includes systems that 
exist in the building and within five feet of the 
building foundation, such as plumbing, lighting, air 
exchange, and safety systems. 



coital caamipos iMtastactore: Refers primarily to 
systems that exist between the buddings of a campus 
(excluding the area within five feet of any individual 
building foundation) and to the nonarchitectural 
elements of campus design (central wiring for 
telecommunications systems, storage/disposal 
facilities, electrical wiring between buildings, central 
heating and air exchange systems, drains and sewers, 
roadways, walkways, parking systems, etc.) 



deferred project: Refers to a repair/renovation 
new construction project which meets all of the 
following criteria: 



s is necessary to meet your current S&E research 
program commitments, 

e is not scheduled for your FY 1996 or FY 1997, 
m does not have funding, and ' w 

sa is neither for the purpose of developing new 
programs nor for expanding faculty beyond what 
is required to fulfill current S&E research 
program commitments. 

feed equiipmeinit: Refers to equipment that is built • 
into facilities, such as fume hoods and lab benches. 



InistttdBtikHiBal plsm: Refers to an institution’s approved 
plan, including goals, strategies, steps, and budgets, for 
fulfilling the institution’s mission during a specific 
time period. r f*,:' 

mv7 coinistadaom Refers to additions to an existing 
building or construction of a new building. 

repanr/meiniovatSoin: Refers to the fixing up of 
facilities in deteriorated condition, capital improve- 
ments on facilities, conversion of facilities, etc. 



O 



Tablle for Item 7. Costs for repair/renovation acid new construction off research space 
needed but not funded 

Note: If you cannot provide cost estimates, you may instead record estimated NASF for deferred projects (prorate if necessary). If you 
choose to do this and are recording NASF rather than dollars in the table below, check (/) here: 



Field 


Estimated cost for deferred projects needed 
for current S&E research program commitments 


Needs INCLUDED in an 
institutional plan 


Needs NOT INCLUDED in an 
institutional plan 


Column 1 


Column 2 


Column 3 


Column 4 


Repair/renovation 

costs 


New construction 
costs 


Repair/renovation 

costs 


New construction 
costs 


Engineering 










Physical Sciences 










Earth, Atmospheric, and Ocean Sciences 
(formerly Environmental Sciences) 










Mathematics 










Computer Sciences 










Agricultural Sciences 










Biological Sciences 

Other than medical school 










Biological Sciences 
Medical school 










Medical Sciences 

Other than medical school 










Medical Sciences 
Medical school 










Psychology 










Social Sciences 










Other Sciences, not elsewhere classified 
List them: 










TOTAL #1: ALL S&E FIELDS 










TOTAL #2: CENTRAL CAMPUS 
INFRASTRUCTURE 
(Includes telecom- 
munications, electrical 
systems, plumbing systems, 
steam and chilled water 
lines, hazardous materials 
systems, etc.) 










TOTAL #3: GRAND TOTAL 
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Miscellaneous Items 



Item 8. Facoiittes for Daboratory animals 

To complete Item 8 , answer the following: 

© Does your institution have facilities for laboratory animals? 

□ No. Go to Item 9 on the next page. 

□ Yes. Go to step®. 

© Below, fill in the amounts of your animal housing NASF and 
animal laboratory NASF. Add the two figures to arrive at your 
total animal research NASF. 

Animal housing NASF 

4 - 

Animal laboratory NASF 

= Total animal research NASF 

® Fill in the amounts of your total animal research NASF that 

Q fully meets government regulations NASF 

° needs limited repair/renovation to meet 

government regulations NASF 

0 needs major repair/renovation or replace- 
ment to meet government regulations NASF 

The total of the three categories above should equal the total animal 
research NASF in ®. 

® Fill in the costs and amounts of NASF for animal facility improve- 
ments involving 

0 repair/renovation over $100,000 scheduled to begin in your 
FY 1996 or FY 1997 

Cost NASF 

0 new construction over $100,000 scheduled to begin in your 
FY 1996 or FY 1997 

Cost NASF 

Note: Be sure to also include in your answer to Item 6 on page 
17 any projects you include in your answer to © above . 
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Include as laboratory animal facilities both 
departmental and central facilities that are 
subject to government and state policies and 
regulations concerning humane care and use of 
laboratory animals. 

Do not include in your lab animal facilities 
space: 

m agricultural field buildings sheltering 
animals that do not directly 
support research or that are not 
subject to government regulations >■ 
concerning humane care and use of 
laboratory animals; or 

m areas for treatment of animals that are 
veterinary patients. 

^ Use these definitions for bolded items: 

aernsl faoutstog NASF: Refers to all general 
animal housing (for example, cage rooms, stalls, 
wards, isolation rooms) and maintenance areas 
(for example, feed storage rooms, cage-washing 
rooms, shops, storage), if these areas directly 
support research. (Animal housing NASF are 
Codes 570 and 575 in the Postsecondary 
Education Facilities Inventory and Classification 
Manual.) 

ammal laboratory NASF: Refers to all animal 
laboratory space used exclusively for research 
activities, such as bench space, animal produc- 
tion colonies, holding rooms, germ-free rooms, 
surgical facilities and recovery rooms. 

total aiiim&l research NASF: Refers to the 
combined amount of animal laboratory and 
animal housing NASF. (Total animal research 
NASF is equivalent to the term ‘Research 
NASF” in Item #10 of the 1994 survey.) 



Item 9. Limit on tax-exempt bonds 



To complete Item 9, answer the following questions: 

© Is your institution a private college or university? 

□ No. Go to Item 10 on the next page. 

□ Yes. Go to step ©. 

© Federal tax reform legislation established a limit on tax-exempt bonds of $150 million per private college 
or university. 

Has your institution reached the limit on tax-exempt bonds? 

□ Yes. 

O No, but we expect to within the next two fiscal years. 

Q No, and we do not expect to within the next two fiscal years. 
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Item 10. Additional comments 



This is an optional, open-ended question designed with two purposes in mind. It allows you to 
0 give us information which numerical data cannot capture, and 

D help us identify new areas of concern relating to science and engineering (S&E) research facilities. Such discoveries may, in 
future surveys, warrant further quantitative investigation. 

To complete Item 10 , write any additional comments you may have in the space below: 



O ICE Code 




Institution Name 
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Item 11- Feedback 



We appreciate the time you have taken to fill out the 1996 survey. 

How many person-hours were required to complete this form? 

Return the survey by December /, 1995, to The Gallup Organization 

Attention: Dr. Jennifer Spielvogel 
One Church Street \ Suite 900 
Rockville, MD 20850 





CROSS REFERENCE BETWEEN NSF FIELD CATEGORIES AND 
THE NCES CLASSIFICATION OF ACADEMIC DEPARTMENTS 



Use this chart to identify the departments that are included within each of the science and engineering (S&E) fields used in this 
survey. 



ENGINEERING 

101 Aerospace Engineering 

14.02 Aerospace, aeronautical, and astronautical 
engineering 

102 Agricultural Engineering 

14.03 Agricultural engineering 

103 Biomedical Engineering 

14.05 Bioengineering find biomedical engineering 

104 Chemical Engineering 

03.0509 Wood sciences 

14.07 Chemical engineering 

105 Civil Engineering 

04.02 Architecture 

14.04 Architectural engineering 

14.08 Civil engineering 

14.14 Environmental health engineering 

106 Electrical Engineering 

14.09 Computer engineering 

14.10 Electrical, electronics, and communications 
engineering 

14.1002 Microelectronic engineering 

107 Engineering Science 

14.12 Engineering physics 

14.13 Engineering science 

108 Industrial Engineering/ Management Science 

14.17 Industrial engineering 

14.27 Systems engineering 

30.06 Systems science 

109 Mechanical Engineering 

14.11 Engineering mechanics 

14.19 Mechanical engineering 

110 Metallurgical and Materials Engineering 

14.06 Ceramic engineering 

14.18 Materials engineering 

14.20 Metallurgical engineering 

40.0701 Metallurgy 

111 Mining Engineering 

14.15 Geological engineering 

14.16 Geophysical engineering 

14.21 Mining and mineral engineering 

112 Nuclear Engineering 

14.23 Nuclear engineering 

113 Petroleum Engineering 

14.25 Petroleum engineering 

114 Engineering not elsewhere classified 

14.01 Engineering, general 

14.22 Naval architecture and marine engineering 

14.24 Ocean engineering 

14.28 Textile engineering 

14.99 Engineering other 

19.09 Textiles and clothing (excluding 19.0902, Fashion 

Design) 

Engineering and other fields 



PHYSICAL SCIENCES 

201 Astronomy 

40.02 Astronomy 

40.03 Astrophysics 

40.09 Planetary science 

202 Chemistry 

40.05 Chemistry 

203 Physics 

40.08 Physics 

204 Physical Sciences, not elsewhere classified 

40.01 Physical sciences, general 

40.0799 Miscellaneous physical sciences, other 

40.099 Physical sciences, other 

EARTH, ATMOSPHERIC, AND OCEAN SCIENCES 

301 Atmospheric Sciences 

40.4 Atmospheric sciences and meteorology 

302 Geosciences 

40.06 Geological and related sciences 
40.0703 Earth and planetary sciences 

303 Ocean Sciences 

26.0607 Marine/ aquatic biology 
40.0702 Oceanography 

304 Earth, Atmospheric, and Ocean Sciences, N.E.C. 

MATHEMATICS 

402 Mathematics and Applied Mathematics 

06.1302 Operations research (quantitative methods) 

27.01 Mathematics, general 

27.03 Applied mathematics 

27.04 Pure mathematics 

27.99 Mathematics, other 

30.08 Mathematics and computer science 

403 Statistics 

27.02 Actuarial sciences 

27.05 Statistics 

COMPUTER SCIENCES 

401 Computer Sciences 

06.12 Management information systems 
11 Computer and information sciences, general 

30.09 Imaging science 

AGRICULTURAL SCIENCES (SEE ALSO 102 AND 901) 

501 Agricultural Sciences 

02.01 Agricultural sciences, general 

02 02 Animal sciences 

02.03 Food sciences 

02.04 Plant sciences 

02.05 Soil sciences 

02.99 Agricultural sciences, other 

03.01 Renewable natural resources, general 



30.03 



03.03 Fishing and fisheries 





03.05 Forestry and related sciences 

03.06 Wildlife management 

03.99 Renewable natural resources, other 


701 

702 




31.04 Water resources 






703 


BIOLOGICAL SCIENCES 




601 


Anatomy 

18.0201 Clinical anatomy 


704 




26.0601 Anatomy 


705 


602 


Biochemistry 

18.0202 Clinical biochemistry 
26.02 Biochemistry and biophysics 


706 




707 


603 


Biology 

26.01 Biology, general 

26.0604 Embryology 


708 


604 


Biometry and epidemiology 

18.2202 Epidemiology 

26.0602 Biometrics and biostatistics 




709 


605 


Biophysics 




606 


Botany 

26.03 Botany (excluding 26.0302, Bacteriology; see 611) 


710 


607 


Cell Biology 

26.04 Cell and molecular biology 

26.0606 Histology 


711 




608 


Ecology 

26.0603 Ecology 


712 


609 


Entomology and Parasitology 
26.0610 Parasitology 
26.07102 Entomology 


713 


610 


Genetics 

26.0703 Genetics, human and animal 


714 


611 


Microbiology, Immunology, and Virology 
18.0203 Clinical microbiology 
18.1002 Allergies and endomology 
18.1009 Immunology 


715 




26.0302 Bacteriology 
26.05 Microbiology 


716 


612 


Nutrition 

19.05 Food sciences and human nutrition 

20.0108 Food and nutrition 
26.0609 Nutritional sciences 




613 


Pathology 

18.0204 Clinical pathology 
18.1018 Pathology 

26.0704 Pathology, human and animal 


717 



614 



615 



616 



617 



MEDICAL SCIENCES (see also 103) 

Anesthesiology 

18.1003 Anesthesiology 

Cardiology 

Cancer Research/ Oncology 

Endocrinology 
26.0605 Endocrinology 

Gastroenterology 

Hematology 
18.08 Hematology 

Neurology 

18.1024 Neurology 
26.0608 Neurosciences 

Obstetrics and Gynecology 

18.1013 Obstetrics and gynecology 

Ophthalmology 

18.1014 Ophthalmology 

18.12 Optometry 

Otorhinolaryngology 

18.1017 Otorhinolaryngology/ otolaryngology 
Pediatrics 

18.1019 Pediatrics 
20.0102 Child development 

Preventive Medicine and Community Health 
18.1007 Family practice 

18.1022 Preventive medicine 

Psychiatry 

18.1023 Psychiatry 
18.1106 Psychiatry /mental health 

714 Pulmonary Disease 

Radiology 

18.1012 Nuclear medicine 

18.1025 Radiology 
26.0611 Radiobiology 

716 Surgery 

18.1004 
18.1011 
18.1016 
18.1021 

18.1026 
18.1027 



Pharmacology 

18.0206 Clinical toxicology 
26.0612 Toxicology 

26.0705 Pharmacology, human and animal 

42.14 Psych opharmacology 

Physiology 
18.0205 Physiology 

26.0706 Physiology, human and animal 

Zoology 
26.0701 
26.0799 



Zoology 
Zoology, other 



Colon and rectal surgery 
Neurological surgery 
Orthopedic 
Plastic surgery 
Surgery 

Thoracic surgery 



Biosciences, not elsewhere classified 
26.0699 Miscellaneous specialized areas, life sciences, 
other 

26.99 Life sciences, other 



717 Clinical Medicine, not elsewhere classified 

18.0299 Basic clinical health sciences, other 
18.1001 Medicine, general 

18.1005 Dermatology 

18.1008 Geriatrics 

18.1010 Internal medicine 

18.1020 Physical medicine and rehabilitation 

18.1028 Urology 

18.1099 Medicine, other 

18.13 Osteopathic medicine 

18.15 Podiatry 

30.01 Biological and physical sciences 

718 Dental Sciences 
18.04 Dentistry 

18.1015 Orthodontic surgery 

719 Nursing 

18.11 Nursing (excluding 18.1106, Psychiatry/ mental 
health; see 713) 
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720 Pharmaceutical Sciences 
18.14 Pharmacy 

721 Veterinary Sciences 

18.24 Veterinary medicine 

722 Health Related, not elsewhere classified 
17.0807 Occupational therapy 
17.0813 Physical therapy 

17.0899 Rehabilitation services, other 

17.99 Allied health, other 

18.07 Health sciences administration 
18.09 Medical laboratory 

18.22 Public health 

18.99 Health sciences, other 

723 Speech Pathology and Audiology 

18.01 Audiology and speech pathology 

PSYCHOLOGY 

801 Psychology 

13.08 School psychology (not including Educational 
Psychology) 

17.0801 Art therapy 

42 Psychology (including Educational Psychology) 



SOCIAL SCIENCES 

901 Agricultural Economics 

01.0102 Agricultural business and management 

01.0103 Agricultural economics 

902 Anthropology (Cultural and Social) 

45.02 Anthropology 

45.03 Archeology 

903 Economics (except Agricultural) 

06.05 Business Economics 

45.06 Economics 



904 

905 

906 

907 



908 

909 

910 



Geography 

45.07 Geography 

History and philosophy of science 

Linguistics 

23.06 Linguistics 

42.12 Psycholinguistics 

Political Science 

44.01 Public affairs, general 

44.03 International public service 

44.04 Public administration 

44.05 Public policy studies 

44.99 Public affairs, other 

45.09 International affairs 

45.10 Political science and government 



Sociology 

45.05 Demography 

45.11 Sociology 

Sociology and Anthropology 



Social 

04.03 
05 

06.06 

06.15 

31.03 

43.01 

44.02 
44.07 
45.01 

45.04 
45.12 
45.99 



Sciences, not elsewhere classified 

City, community, and regional planning 
Area and ethnic studies 
Human resources development 
Organizational behavior 
Parks and recreational management 
Criminal justice 
Community services 
Social work 
Social sciences, general 



Criminology 
Urban studies 
Social sciences, other 
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Appendix D: References 



Appendix E 



Validation of Estimates of 
Deferred Project Costs 



Validation of Estimates of Deferred 
Project Costs 



Background 

Since estimating the costs of deferred projects is of great policy relevance, this 
appendix tests an alternative method of estimating unfunded construction and 
repair/ renovation needs. This approach relies on institutional estimates of how 
much additional space is needed in each field and what proportion of the space in 
the field requires repair/ renovation. 



The Survey Questions 

In addition to the questions asking about deferred projects reported in Chapter 6, 
the 1996 survey made two further efforts to measure construction and 
repair/ renovation needs. In Item 2, institutions reported whether the amount of 
space they currently had for S&E research in each of the fields was adequate for 
supporting their current research program commitments. If institutions reported an 
inadequate amount of space, they were asked to indicate the additional space 
needed (see Item 2 of the survey in Appendix C). 

Item 3 requested institutions to evaluate the condition of their current research 
space in each S&E field by reporting the percentage of space that met certain 
conditions. For space that required major repair/ renovation or replacement, 
institutions also reported either the space or percent of that space that was funded 
and scheduled to undergo major renovation or replacement (see Item 3 of the 
survey in Appendix C). 



Data Considerations 



In these questions, institutions assessed how much more S&E research space is 
needed and how much of the existing S&E research space is in poor condition. They 
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also reported how much of the total space is scheduled for construction or 
renovation. At the same time, however, institutions are bound by their current 
research commitments. An institution's interest in expanding in a particular S&E 
field is not included in such estimates, nor are state or national needs to increase 
knowledge in specified areas reflected in this approach. 



Findings 

How Much More S&E Research 
Space Did Colleges and 
Universities Need? 



In 1996, research-performing colleges and universities reported they needed an 
additional 21.6 million NASF of S&E research space (Table E-l). Of this need for 
additional space, 10.8 million NASF (50 percent of the needed space) were 
scheduled for construction in fiscal year 1996 or 1997. 
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Table E-1 . Need for additional science and engineering (S& E) research space 

(NASF in thousands) 
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" Field; . '•/ 


Existing 
Research . f 
NASF(A) \ 


Additional 

::A/ASr;:/S/eederf: : 

I 11 


Schec/u/erfA/eiv 

: Co/7SfruCf/b/J:: 

hr- 


Additional NASF I 
Wee dedyand Noli 

Construction (D) 

'4.\ '• \ 


Percen t of 
\ NASF Needed [ 
and Scheduled 

w *' 


Total 


136,481 


j 21,647 


10,843 


10,804 


50 % 


Biological sciences- 
outside medical school 


18,662 


j 3,247 


1,804 


1,443 


56 


Physical sciences 


17,872 


2,779 


1,152 


1,627 


41 


Psychology 


3,404 


626 


82 


544 


13 


Social sciences 


3,977 


984 


176 


808 


1 8 


Mathematics 


1,005 


167 


72 


95 


43 


Computer sciences 


2,075 


387 


121 


266 


31 


Earth, atmospheric, and 
ocean sciences 


7,246 


1,425 


746 


679 


52 


Engineering 


21,832 


3,589 


2,122 


1,467 


59 


Agricultural sciences 


22,118 


2,192 


1,051 


1,141 


48 


Medical sciences-- 
outside medical school 


7,313 


1,535 


926 


609 


60 


Medical sciences-- 
medical school 


17,815 


2,853 


2,049 


804 


72 


B iological sciences-- 
med ical school 


10,797 


1,517 


465 


1,052 


31 


Other 


2,364 


345 


77 


268 


22 



1 Data from Table 1 -6, total S&E research space. 

2 Data from Table 2-1 (percent additional space needed), converted into NASF. 

3 Data parallels Table 3-6, reported in NASF. 

4 Column (B) minus column (C). 

s 100% minus Column (D) divided by column (B). 

SOURCE: National Science Foundation/SRS, 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 



Institutions reported that the greatest need for additional S&E space was in 
engineering, for which 3.6 million more NASF were needed. However, 59 percent 
of this need (2.1 million NASF) was scheduled for construction in either 1996 or 
1997. Biological sciences outside of medical schools also accounted for a large 
amount of needed space (3.2 million NASF), and 56 percent was scheduled for 
construction in 1996-1997. By contrast, a smaller proportion (31 percent) of the 1.5 
million NASF needed in biological sciences in medical schools was scheduled for 
construction in 1996-1997 (Table E-1). 
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How Much Renovation or 
Replacement of Existing S&E 
Research Space Did Colleges and 
Universities Need? 



Colleges and universities indicated that 25.2 million NASF of their current S&E 
research space required major renovation or replacement. This represented 18 
percent of all S&E research space (25.2 million divided by 136.5 million). Only 22 
percent of the space needing such attention (5.5 million NASF) was scheduled for 
repair/ renovation in fiscal year 1996 or 1997 (Table E-2). 



Table E-2. Need for renovating or replacing existing science and 
engineering (S&E) research space 
(NASF in thousands) 
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19,698 1 


| 22% 


Biological sciences- 
outside medical school 


18,662 


3,314 
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2,532 


24 


Physical sciences 
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1,028 
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31 


Psychology 
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30 
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46 
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Mathematics 


1,005 


99 


13 


86 


13 


Computer sciences 
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32 


124 


21 


Earth, atmospheric, and 
ocean sciences 
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1,384 


384 


1,000 


28 


Engineering 
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1,057 


2,842 


27 


Agricultural sciences 
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5,201 


490 


4,711 
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Medical sciences- 
outside medical school 


7,313 
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302 


1,204 


20 


Medical sciences- 
medical school 
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22 


Biological sciences— 
medical school 
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442 
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28 


Other 
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1 Data from Table 1-6, total S&E research space. 

2 Data from Table 2-2 (percent of space requiring major renovation or replacement), converted into NASF. 

3 Data parallels Table 3-7, reported in NASF. 

4 Column (B) minus column (C). 

s 1 00% minus Column (D) divided by colum n (B). 

SOURCE: National Science foundat/on/SRS, 7 996 Survey of Scientific and Engineering Research Facilities at Colleges and 
Universities. 
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Institutions indicated that the greatest need for major renovation or replacement to 
S&E research space was in the agricultural sciences, with 5.2 million NASF requiring 
such work, representing 21 percent of all S&E research space requiring major 
renovation or replacement (5.2 million divided by 25.2 million), and 24 percent of all 
of the S&E research space in agriculture (5.2 million divided by 22.1 million). 
However, only 9 percent of the agricultural research space needing major 
renovation or replacement was scheduled for such work in either 1996 or 1997. 



What Was the Estimated Cost for 
Meeting the S&E Research 
Facilities Needs of Colleges and 
Universities? 

If the additional S&E research space institutions reported needing were constructed, 
and if the current space that required major renovation or replacement were 
renovated or replaced, the estimated cost of meeting an unmet need would be 
roughly $8.0 billion (Table E-3). 



Table E-3. Estimated costs of repairing existing science and engineering (S&E) 
research space and building new S&E research space 



in ; i r — haul ** — . .. i ,■ t \ i . , .=r 


Repair 


Construction 


NASF (in thousands) needing repair/ren ovation 
or construction and not scheduled 


19,698 


10,804 


Cost per NASF 


$230 


$325 


Estimated Cost (in millions) 


$4,531 


$3,511 


Total Estimated Cost (in millions) 


$8,042 



SOURCE: National Science foundation ISRS, 7 996 Survey of Scientific and Engineering Research Facilities 
at Colleges and Universities. 



Table E-3 shows that institutions reported that approximately 19.7 million NASF 
needed major renovation or replacement, and that such work was not scheduled. 

An additional 10.8 million NASF in new construction was reported needed to meet 
existing program commitments. To derive an estimate of cost for S&E research 
space needs, an average repair/ renovation cost of $230 per NASF was multiplied by 
the estimate of space needing repair/ renovation; and an average new construction 
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cost of $325 per NASF 1 was multiplied by space requiring construction. An estimate 
of $8.0 billion of combined need for new S&E research space and major renovation 
to existing space was the result (Table E-3). 2 

This estimate is fairly close to the estimate of deferred project needs reported in 
Chapter 6 of $9.3 billion. This difference of roughly 15 percent given these two very 
different methods of calculating need provides some convergent validity for the 
overall estimate. 



1 The average construction cost per NASF was derived by dividing the total costs of construction 
reported by institutions by the number of NASF that were being constructed. The average 
repair/ renovation cost was derived similarly (see question 3). Although several factors (e.g., type of 
project, geographic location) can result in varying construction and repair costs, the overall average is 
the safest figure to use when information is not available concerning the specific nature of the projects. 

2 Since some proportion of the space requiring major renovation will need to be replaced at a higher 
cost than the average for repair/ renovation, total costs actually may be higher than the $8.0 billion 
cited. The 1994 Facilities survey found that about 25 percent of all major renovation projects require 
replacement of the space. Assuming a quarter of the renovations will incur costs similar to new 
construction, the total need estimate would rise to $8.5 billion. 
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Detailed Statistical Tables 





Table Fl-5. Number of public and private research-performing institutions with space assigned to science and engineering (S&E) fields, 
and number with assigned research space in S&E fields: 1988, 1990, 1992, 1994 and 1996 
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Table FI -6. Total net assignable square feet (NASF) of space in science and engineering fields 
by field and institution type; 1 988, 1 990, 1 992, 1 994 and 1 996 
[NASF in thousands] 
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Table Fl -3. Number of research-performing institutions with space assigned to science and engineering fields, by field 

and institution type: 1988, 1990, 1992, 1994 and 1996 
[NASF in millions] 
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SOURCE: National Science Found ationlSRS, 1 996 Scientific and Engineering Research Facilities at Colleges and Universities. 



Table FI -4. Number of institutions with research space in science and engineering fields 
by field and institution type: 1 988, 1 990, 1992, 1994 and 1 996 
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Table FI -1 . Number of research-performing institutions, total net assignable square feet (NASF) of space in all academic fields, NASF in 
science and engineering (S&E) fields, and research NASF in S&E fields by institution type and control: 1996 

[NASF in millions] 
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Table FI -2. Number of research -performing institutions, total net assignable square feet (NASF) of space in science and engineering (S&E) fields, 
and research NASF in S&E fields by institution type and control: 1988, 1990, 1992, 1994 and 1996 

[NASF in millions] 
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Table Fl-7. Total net assignable square feet (NASF) of space in science and engineering (S&E) fields, 

[NASF in thousands] 




Institution type | 


M 

I 

1 

1 




5,797 

1,450 

1,361 

442 

334 

145 

249 

305 

584 

590 

255 

0 

0 

82 




5,438 

1,389 

1,275 

413 

326 

132 

238 

292 

636 

475 

175 

0 

0 

86 


8 


4,642 

1,167 

1,099 

337 

260 

92 

160 

332 

523 

459 

100 

0 

0 

113 




5,161 

1,128 

1,459 

413 

309 

75 

113 

208 

713 

542 

113 

0 

0 

87 


i 


4,620 

1,001 

1,344 

418 

322 

65 

170 

210 

529 

368 

109 

0 

0 

83 


1 

1 

r 

1 


Other 




32,411 

4,803 
5,358 
1,133 
8 77 
306 
430 

1,530 

5,599 

3,031 

1,712 

4,242 

2,704 

685 




30,956 

4,106 

5,347 

1,047 

872 

312 

361 

1,436 

5,557 

2,692 

1,497 

4,234 

3,288 

203 


1992 


29,865 

4,589 

4,767 

981 

654 

300 

332 

2,251 

3,996 

2,737 

1,328 

4,571 

3,160 

198 


1990 


29,508 

4,727 

4,232 

984 

671 

300 

315 

1,314 

4,214 

4,247 

713 

4,805 

2,754 

232 


1 


26,815 

3,668 

4,236 

896 

635 

260 

431 

1,458 

3,928 

2,821 

1,004 

3,677 

2,437 

1,364 


Top 100 in research 
expenditures 


1996 


98,273 

12,409 

11,154 

1,829 

2,766 

555 

1,396 

5,411 

15,649 

18,496 

5,435 

13,485 

8,093 

1,596 


1 

*» 


90,974 

11,487 

10,380 

1,717 

2,204 

491 

1,179 

5,324 

14,538 

16,952 

4, 397 

12,564 

7,587 

2,152 


s 


87,508 

11,316 

10,487 

1,665 

2,339 

437 

1,114 

4,145 

13,577 

16,714 

4,806 

11,569 

7,489 

1,851 




81,659 

11,715 

10,429 

1,581 

2,359 

415 

1,017 

4,534 

12,130 

16,032 

4,133 

9,957 

5,831 

1,526 


I 


80,627 

11,403 

10.443 
1,771 
2,380 

397 

835 

4,645 

11.444 
14,433 

4,208 

10,365 

5,401 

2,903 


Total 


1996 


136,481 

18,662 

17,872 

3,404 

3,977 

1,005 

2,075 

7,246 

21,832 

22,118 

7,402 

17,727 

10,797 

2,363 


1 


127,369 

16,982 

17,001 

3,178 

3,403 

937 

1,779 

7,053 

20,730 

20,120 

6,070 

16,799 

10,876 

2,442 


1992 


122,015 

1 7,072 
16,353 
2,984 
3,253 
829 
1,606 

6,728 

18,095 

19,910 

6,234 

16,139 

10,649 

2,162 


1990 


116,327 

17,569 

16,121 

2,978 

3,338 

790 

1,445 

6,056 

17,057 

20,821 

4,959 

14,762 

8,584 

1,846 


s 

0^ 


112,062 

16,072 

16,024 

3,085 

3,337 

722 

1,437 

6,313 

15,900 

17,622 

5,320 

14,042 

7,838 

4,350 


Field 


Total 

Biological sciences- 
outside medical school 

Physical sciences 

Psychology 

Social sciences 

Mathematics 

Computer sciences 

Earth, atmospheric and 
ocean sciences 

Engineering 

Agricultural sciences 

Medical sciences— 

outside medical school 

Medical sciences— 
medical school 

Biological sciences- 
medicai school 

Other, not elsewhere classified 
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2l 
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o 
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-a 



if 







I 
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I 

1. 

I 




s 




■CD 

02 



02 



National Science Foundation/SRS, 7 996 Scientific and Engneering Research Facilities at Collets and Universities. 



Table Fl-8. Total net assignable square feet (NASF) of space in science and engineering (S&E) fields, 
and research NASF in S&E fields, by field and institution control: 1988, 1990, 1992, 1994 and 1996 

(NASF in thousands] 



Research NASF in S&E fields | 


& 

| 


1 


37,522 

4,811 

5,697 

970 

693 

376 

940 

1,472 

5,459 

1,181 

1,600 

7,960 

5,729 

636 


£ 


in rs. O' «— T r~ f— «— r— r— 

tj- rn in i— o O O iO r- in coin 

id fOioo'tn<nc3 -+ c *o co 

in tj-' in " in t— >— rC in 

m 


§ 


31,200 

3,745 

5,054 

836 

652 

276 

633 

1,009 

4,712 

1,607 

1,560 

5,705 

4,881 

530 


1 


29,447 

4,329 

5,177 

876 

655 

264 

710 

1,223 

4,495 

1,387 

822 

5,739 

3,517 

253 


I 1988 I 


26,678 

4,599 

5.305 
869 
543 
217 
562 

1,267 

4.306 
389 

1,373 

5,675 

2,984 

1,589 


Public 


1 


98,958 

13,852 

12,175 

2,434 

3,284 

629 

1,135 

5,774 

16,373 

20,937 

5,802 

9,766 

5,069 

1,727 


£ 


91,723 

12,646 

11,342 

2,266 

2,806 

635 

975 

5,692 

15,418 

18,788 

4,608 

9,738 

5,189 

1,620 


1 


90,815 

13,327 

11,299 

2,148 

2,601 

554 

973 

5,718 

13,383 

18,304 

4,674 

10,434 

5,768 

1,632 


1 


86,881 

13,240 

10,944 

2,102 

2,684 

527 

735 

4,833 

12,562 

19,434 

4,137 

9,022 

5,067 

1,593 


1988 


82,384 

11,473 

10,719 

2,216 

2,794 

505 

875 

5,045 

11,593 

17,233 

3,948 

8,368 

4,854 

2,761 


"8 

*5 

c 

Uj 

8 

1 

£ 


2 

£ 


1 


77,422 

8,744 

12,289 

2,437 

4,562 

1,649 

2,110 

2,908 

10,765 

3,204 

4,766 

14,660 

8,259 

1,068 


£ 


79,069 

8,530 

12,599 

2,503 

5,082 

1,646 

2,229 

2,866 

11,260 

3,264 

4,882 

14,272 

8,601 

1,332 


CN 

8 


66,696 

7,354 

10,860 

2,369 

3,621 

1,387 

1,759 

2,430 

9,898 

1,753 

4,897 

11,197 

8,364 

808 


1 


64,390 

7,937 

10,947 

2,706 

4,087 

1,316 

1,584 

2,626 

10,066 

1,493 

3,200 

12,278 

5,547 

602 


1988 


66,318 

8,281 

11,129 

2,758 

4,149 

1,266 

1,408 

2,644 

10,284 

756 

4,468 

12,953 

4,307 

1,917 


Public 


1 


207,483 

27,145 

25,533 

6,486 

12,708 

4,097 

4,181 

9,555 

35,375 

31,852 

18,683 

21,239 

7,756 

2,873 


£ 


203,107 

26,186 

25,048 

6,224 

12,006 

4,309 

3,977 

9,307 

33,492 

30,707 

17,563 

23,306 

8,352 

2,627 


1 


218,687 

25,754 

25,912 

5,960 

11.305 
3,811 
3,947 

9,981 

33,252 

31,409 

19,675 

34,335 

10.306 
3,038 


1 


211,651 

26,449 

26,595 

6,415 

11,071 

3,874 

3,041 

9,393 

32,224 

32,510 

18,755 

28,935 

9,388 

3,000 


! 


204,302 

24,164 

24,505 

6,254 

12,284 

3,520 

3,530 

9,624 

29,780 

29,238 

16,920 

31,891 

8,433 

4,162 


Field 


Total 

Biological saences- 
outside medical school 

Physical sciences 

Psychology 

Social sciences 

Mathematics 

Computer sciences 

Earth, atmospheric and 
ocean sciences 

Engineering 

Agncultural sciences 

Medical sciences-- 
outside medical school 

Medical sciences -- 
medical school 

Biological sciences - 
medical school 

Other, not elsewhere classified 
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Table F2-5. Adequacy of the amount of science and engineering research space by field: 1988, 1990, 1992, 1994 and 1996 




Table F2-2. Adequacy of the amount of science and engineering research space by field: 1988, 1990, 1992, 1994 and 1996 

by field and institution type: 1988, 1990, 1992, 1994 and 1996 
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Table F2-3. Adequacy of the amount of science and en^neering research space by field: 1988, 1990, 1992, 1994 and 1996 

by field and institution control: 1988, 1990, 1992, 1994 and 1996 
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Table FI -9. Total net assignable square feet (NASF) of space in science and engineering (S&E) fields, 
by institution type and control: 1988, 1990, 1992, 1994 and 1996 
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Table F2-1 . Adequacy of the amount of science and engineering research space by field: 1 988, 1 990, 1992, 1 994 and 1 996 
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Table F3-1 . Number of research-performing institutions starting any projects to construct science 
and engineering research space by institution type and control: 1986-1995 
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Table F4-3. Number of research-performing institutions performing major repair/renovation of 
science and engineering research facilities, by field: 1 986-1995 
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Table F4-1 . Number of institutions performing major repair/renovation of science 
and engineering research facilities by institution type and control: 1986-1995 
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Table F4-2. For major projects to repair/renovate science and engineering research space, estimated net assignable square feet (NASF) 
of research space affected and estimated total cost of this repair/renovation, 
by institution type and control, and year of project start: 1986-1995 
[NASF in thousands; current dollars in millions] 
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Table F3-3. Number of research -performing institutions starting any projects to construct science and engineering research space by field: 1 986-1995 
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Table F4-5. Number of research -performing institutions and total project completion cost 
of all repair/ren ovation projects between $5,000 and $100,000 for science and 
engineering research facilities by institution type and control: 1994 and 1995 
[Current dollars in millions] 
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Table F5-1 . Research- performing institutions' amounts of funds for science and engineering research facility 
construction projects, by institution type and source of funds: 1986-1 995 
[Current dollars in millions] 
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SOURCE: National Science Foundation/SRS, 1996 Scientific and Engineering Research Facilities at Colleges and Universities « 
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Table F5-4. Research -performing institutions' amounts of funds for science and engineering research facility 
repair/renovation projects, by institution type and source of funds: 1986-95 
[Current dollars in millions] 
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Table F5-5. Public research-performing institutions' amounts of funds for science and engineering research facility 
repair/renovation projects, by institution type and source of funds: 1986-1995 
[Current dollars in millions] 
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SOURCE: National Science Foundation/SRS, 1996 Scientific and Engineering Research Facilities at Colleges and Universities. 
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Table F6-1. Percentage of institutions with need for capital projects to construct and/or to repair/renovate 
science and engineering (S&E) research facilities, as identified in an institutional plan or not in a plan, 
by institution type, project type and control: 1996 
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Table F6-2. Expenditures for needed capital projects to construct or repair/renovate science and engineering (S&E) 
research facilities, as identified in an institutional plan or not in a plan, by institution type, project type and control: 1996 

[Current dollars in millions] 
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Table F6-3. Number of institutions with need for capital projects to construct or repair/renovate 
ience and engineering (S&E) research facilities, as identified in an institutional plan or not in a plai 

by field and and project type: 1996 
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Table F6-4. Expenditures for needed capital projects to construct or repair/renovate 
science and engineering (S&E) research facilities, as identified in an institutional plan or not in a plan, by field: 1996 
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SOURCE: National Science Foundation/SRS, 1996 Scientific and Engineering Research Facilities at Colleges and Universities. 



Table F7-1. Total number of Historically Black Colleges and Universities (HBCUs) 

by type and control: 1 996 
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Table F7-3. Total net assignable square feet (NASF) of space in science and engineering (S&E) fields and NASF 
used for research in Historically Black Colleges and Universities (HBCUs): 1988, 1990, 1992, 1994 and 1996 

[NASF in thousands] 




5 OUNCE: National Science Foundation/SRS, 1 996 Surrey of Scientific and Engineering Research Facilities at Colleges and Universities. 



Table F7-4. Total net assignable square feet (NASF) of space in science and engineering (S&E) fields and NASF 
used for research in Historically Black Colleges and Universities (HBCUs): 1988, 1990, 1992, 1994 and 1996 

[NASF in thousands] 
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Table F 7-5. Condition of research facilities at Historically Black Colleges and Universities (HBCUs): 1988, 1 990, 1992, 1 994 and 1 996 

[percentage of research space] 
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Table F7-6. Science and engineering research facility construction and repair/renovation projects at Historically 
Black Colleges and Universities (HBCUs), by project characteristics: 1986-1995 





Table F7-7. Source of funds for science and engineering research facility construction 
projects at Historically Black Colleges and Universities (HBCUs): 1986-1995 
[Current dollars in millions] 
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Table F7-8. Sources of funds for science and engineering research facilities repair/renovation 
projects at Historically Black Colleges and Universities (HBCUs): 1986-1995 
[Current dollars in millions] 
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Table F7-9. Original 1 Historically Black Colleges and Universities (HBCUs) with need for capital projects 
to construct or repair/renovate science and engineering (S&E) research facilities, 
as identified in an institutional plan and not in a plan, by field and project type: 1996 
[Current dollars in millions] 
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Table F7-10- Expanded 1 Historically Black Colleges and Universities (HBCUs) with need for capital projects 
to construct or repair/renovate science and engineering (S&E) research facilities, 
as identified in an institutional plan and not in a plan, by field and project type: 1996 
(Current dollars in millions] 



Cost 


$30,891 2 

7,899.7 

14,737.3 

32.0 
273.2 

1,884 1 
265.9 

0.0 

0.0 

5,554.0 

200.0 

0.0 

30.0 

15.0 


Number of 
institutions with 
need to 

repair/renovate 


O »— mom oocn <— o *— »— 

CN r- r- 


Cost 


$35,920.6 

9,335.8 

10,833.2 

474.9 

361.9 

240.0 
794 7 

0.0 

0.0 

13,530.0 

350.0 

0.0 

0.0 

0.0 


Number of 
institutions with 
need to 
construct 


13 

8 

4 

5 
5 
1 
5 

0 

0 

2 

1 

0 

0 

0 


Cost 


$74,771.5 

7,889.3 
17,355.1 
81 3.1 
80.0 

18.153.8 

2.463.7 

5.368.7 

14.687.8 
0.0 

760.0 

0.0 

6,200.0 

1,000.0 


Number of 
institutions with 
need to 

repair/renova te 


19 

7 
13 

3 

1 

8 
5 

5 

9 

0 

2 

0 

2 
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Cost 


$159,640.1 

6,708.7 

26,000.0 

150.0 

22,755.8 

15,944.4 

6,000.0 

3.680.0 

43.150.0 

2.652.0 

24.500.0 
0.0 

1.500.0 

6.600.0 


Number of 
institutions with 
need to 
construct 


t— m m t— cn »— r- i— m cj m o i— »— 
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Table F7-1 1. Laboratory animal facilities at Historically Black Colleges and Universities (HBCUs): 1996 
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SOURCE: National Science Foundation/SRS r 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 



Table F8-1 . Number of institutions with science and engineering (S&E) research space 
at nondoctorate-granting institutions 1 by field: 1996 
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Table F8-2. Condition of science and engineering research space in nondoctorate-granting institutions 1 by type: 1996 

[Percentage of space] 



Requires 

major 

renovation or 
replacement 


18% 

19 

17 


Effective for most 
uses, but may need 
limited 

repair/ renova tion 


57% 

60 

48 


Suitable for most 
scientifically 
competitive 
research 


24% 

20 

36 


Total research 
NASF 

(in millions) 


5.80 

4.44 

1.36 




Total: All non doctorates 

Comprehensive universities 
Liberal arts colleges 
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Table F8-3. For projects to construct science and engineering research facilities at non doctorate-granting institutions/ 
the number of institutions and estimated total cost of projects by field and institution type 

[Current dollars in millions] 
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Table F8-4. For projects to repair/renovate science and engineering research facilities at non doctorate-granting institutions/ 
the number of institutions and estimated total cost of projects by field and institution type 

[Current dollars in millions] 
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SOURCE: National Science foundation/SRS, 1996 Survey of Scientific and Engineering Research Facilities at Colleges and Universities. 



Table F8-5. Expenditures for needed capital projects to construct or re pa ir/re novate S&E research facilities 
at nondoctorate-granting institutions/ by institution type, project type, and whether included in an institutional plan: 1996 

[Current dollars in millions] 
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Table F8-6. Expenditures for needed capital projects to construct S&E research facilities, as identified in 
an institutional plan and not in a plan, at nondoctorate-granting institutions/ by institution type and field: 1996 

[Current dollars in millions] 



Total 


$364.1 

109.1 

25.2 
26.8 

19.2 
1.8 

2.9 
55.4 

16.2 

9.9 


| Liberal arts colleges | 


| Not in a plan 1 


^Lqo^r^ooo oooo o 

^dooddo dr^o o 


| In a plan | 


$72.9 

11.3 
25.1 

24.4 
2.9 
3.0 
0.0 

2.8 

0.0 

0.0 

0.0 

3.3 


| Comprehensive universities | 


| Not in a plan | 


538.5 

10.4 
11.6 

0.4 

0.9 

0.3 

1.0 

0.1 

0.0 

13.5 
0.3 
0.0 


In a plan | 


$249.3 

35.5 
72.4 

0.2 

22.8 

15.9 

0.0 

0.0 

53.6 
2.7 

39.8 

6.6 


Field 


Total 

Biological sciences 

Physical sciences 

Psychology 

Social sciences 

Mathematics 

Computer sciences 

E arth, atmospheric and 
oc ean sciencies 

[ ngineering 

Agricultural sciences 

Medical sciences 

Other, not elsewhere classified 
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Table F9-1 . Total research net assignable square feet (NASF) of laboratory animal facilities by institution type and control: 1996 

[NASF in thousands] 
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Table F9-2. Government regulation status of laboratory animal facilities by institution type and control: 1996 

[Percentage of current laboratory facility research space] 
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Table F9-3. Total cost of repair/renovation and construction projects in laboratory animal facilities 
scheduled for 1996 and 1997 by institution type and control: 1996 
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